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ANGIOCARDIOGRAPHY IN THE DIFFERENTIAL 
DIAGNOSIS OF PERICARDIAL AND 
MEDIASTINAL TUMORS* 


By ISRAEL STEINBERG, M.D. 


NEW YORK, NEW YORK 


NGIOCARDIOGRAPHY, by delineat- 
ing the cardiovascular structures, pro- 
vides a means of differentiating cardiac 
from pericardial and mediastinal disease. 
The diagnosis of pericardial effusions has 
also been greatly enhanced by angiocardi- 
ography.®7:° Intrapericardial tumors, as 
herein reported, may also be recognized 
by means of angiocardiography because of 
their tendency to rotate the cardiovascular 
structures within the confines of the peri- 
cardium. Accordingly, a review of the role 
that angiocardiography plays in the differ- 
ential diagnosis of pericardial and medias- 
tinal tumors seems worthy of report. 


INTRAPERICARDIAL TUMORS 


Intrapericardial Bronchogenic Cyst. Con- 
ventional roentgen studies of a three year 
old asymptomatic patient (Fig. 1, 4—D) 
showed a huge cardiac silhouette. Angio- 
cardiography in the frontal projection 
revealed the superior vena cava to be in 
normal position (Fig. 1£), but the right 
atrium, ventricle and pulmonary artery 
were markedly rotated by an intraperi- 


cardial mass into the right anterior oblique 
position (Fig. 1/'). When the left heart was 
opacified, the left atrium, ventricle and 
aorta were also seen to be rotated into the 
right anterior oblique position (Fig. 1, G 
and H). Because of the cardiac rotation, a 
diagnosis of a pericardial tumor was made 
and this was verified by operation (Fig. 1/). 
The excised tumor was larger than the 
heart (Fig. 1, ¥ and K). Roentgen study of 
the excised specimen showed scattered 
areas of calcification and the cystic char- 
acter of the tumor (Fig. 1Z). After opera- 
tion the heart silhouette became normal 
(Fig. 1M). Histologic study revealed bron- 
chial epithelium (Fig. 1N) and gastric 
mucosa (Fig. 10). 

Intrapericardial Teratocarcinoma and Ef- 
fusion. A dyspneic three year old girl had a 
tremendously enlarged cardiac silhouette 
demonstrated on conventional roentgen- 
ography (Fig. 2, 4 and 8B). Angiocardi- 
ography disclosed pericardial effusion with 
occlusion of the right subclavian vein and 
marked collateral circulation into an ir- 
regular distorted superior vena cava. The 


* From the Departments of Radiology and Medicine, The New York Hospital-Cornell Medical Center, New York, New York. 
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Fic. 1. Intrapericardial bronchogenic cyst in a three year old asymptomatic girl. (4) Teleroentgenogram 
shows a huge cardiac silhouette. (B) The lateral roentgenogram shows filling of the retrosternal space by 
the huge cardiac shadow. (C) The roentgenogram in the left anterior oblique projection shows the huge 
heart extending into the thorax, anteriorly and posteriorly. (D) The roentgenogram in the right oblique 
projection shows filling of the entire right hemithorax. 


af 
| 
q 
A > 
= 
: 
> 


Voi. 84, No. 3 


Angiocardiography in the Diagnosis of Tumors 41 


Fic. 1. (EZ) Frontal angiocardiogram shows the superior vena cava (SVC) to be centrally placed. (F) Later 
when the right heart (right atrium [RA], right ventricle [RV], and pulmonary artery [PA)) is filled, there 
is rotation of the heart into the right anterior oblique position. The superior vena cava and pulmonary 
artery are displaced by a mass (arrow) which extends well beyond the right atrial border. (G) When the 
left heart (left atrium [LA], left ventricle [LV], and aorta [AO]) is opacified, rotation of the heart into the 
right anterior oblique position by the pericardial tumor (arrow) is evident. (H) Still later in the angio- 
cardiographic series, the left atrium (LA) is in systole; the left ventricle (LV) and aorta (AO) are markedly 
rotated. Arrow points to right border of cardiac silhouette. 


right atrium, ventricle and pulmonary 
artery were slightly rotated into the right 
anterior oblique position (Fig. 2C). There 
was wide separation of the superior vena 
cava and pulmonary artery by a mass 
which also deformed the pulmonary conus. 
The left atrium, ventricle and aorta were 
also slightly rotated into the right anterior 
oblique position (Fig. 2D). The lateral 
angiocardiographic studies showed deform- 
ity of the right ventricle in the region of 
the pulmonary conus and a pericardial 


effusion (Fig. 2). Unfolding of the aorta 
by the mass is seen in Figure 2F. At opera- 
tion, a large hemorrhagic pericardial effu- 
sion was drained. A 12X12 cm. semicystic 
mass was attached to the wall of the right 
atrium, ventricle, aorta and pulmonary 
artery. There was occlusion of the right 
innominate vein with infiltration of the 
superior vena cava. A large cystic mass 8 
cm. in diameter and four smaller pieces 
(averaging 2 cm. in diameter) were ex- 
cised. All of the tumor except that about 
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Fic. 1. (J) The pericardial tumor (arrows) at operation appeared larger than the heart. (¥) Photograph of 
specimen (weighing 240 gm. and measuring 11X85 cm.) shows the large lobulated tumor. (K) Cut 
section of the tumor. (Z) Roentgenogram of the divided tumor showing the scattered areas of calcifica- 
tions and cystic nature of the mass. 


Fic. 1. (M) Postoperatively, the frontal roentgenogram showed the heart to be normal. Microphotographs 
(H & E stain X60) show (N) bronchial epithelium and (O) gastric mucosa. 
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Fic, 2. Intrapericardial teratocarcinoma (verified by operation and biopsy) in a three year old on with 


complaint of dyspnea. 


(4) Frontal te'eroentgenogram reveals a huge cardiac silhouette. (B) I 


ateral 


esophagram shows anterior bowing of the sternum and obliteration of the retrosternal space. 


the superior vena cava, right atrium and 
ventricle was removed. Histologic studies 
revealed predominantly epithelial, mucus 
producing, and anaplastic tissue with 
abundant mitotic figures surrounded by 
dense fibrous stroma. Smooth muscle and 
columnar, ciliated, epithelial cells resem- 
bling bronchi were also seen. The diagnosis 
was a teratoma with embryonal carcinoma 
(teratocarcinoma). Radiation therapy 
(5,900 r with a cobalt 60 unit) was given. 
A year later, in spite of two episodes of 
pneumonia, the patient was still alive and 
the cardiac silhouette was only moderately 
enlarged. 


MEDIASTINAL TUMORS 


Mediastinal Dermoid Cyst. A five year 
old asymptomatic boy had marked ante- 
rior bowing of the sternum (Fig. 3, 4 
and B). The conventional roentgenograms 
showed a tremendous cardiac silhouette 
lobulated along the left border (Fig. 3C 
and 3, D-F). Angiocardiography revealed 
marked lateral and posterior displacement 
of an intact cardiovascular system (Fig. 3, 
G-F). A huge dermoid cyst (teratoma) 


(Fig. 3, K, Z and M) of the anterior medi- 
astinum was removed, resulting in return 
of the cardiac silhouette to normal (Fig. 
3N). 

Hypertrophied Thymus. A seven month 
old male infant developed stridor and an 
enlarging mediastinal mass (Fig. 44). 
Angiocardiography showed the cardio- 
vascular structures to be intact and nor- 
mally situated (Fig. 4, B and C). A large 
left anterior mediastinal tumor was be- 
lieved to be of thymic origin. Removal of a 
large, but otherwise normal, thymus re- 
lieved the stridor. Histologic studies con- 
firmed the diagnosis of a normal but mark- 
edly enlarged thymus. 


DISCUSSION 


Roentgenography has a significant role 
in the diagnosis of enlargement of the 
cardiac silhouette. Indeed, locating the 
position of organs and the study of cardio- 
vascular motion and displacement of the 
esophagus by cardiovascular structures 
have become standard procedures in car- 
diac diagnosis. Frequently, the type of 
heart disease is readily detected by char- 
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Fic. 2. (C) Frontal angiocardiogram shows occlusion of the right innominate vein (upper black arrow) with 
resultant collateral circulation. The superior vena cava (SVC), while patent, is irregularly narrowed. Note 
the superior vena cava and pulmonary artery (PA) widely separated by a mass. There is also an unfilled 
space between the right outer shadow (white arrow) and the opacified right atrium (RA) due to pericardial 
fluid. The outer margin of the pulmonary conus (lower black arrow) is deformed. (D) When the left heart 
(left ventricle [LV] and aorta [AO}) is opacified, a large soft tissue density due to pericardial effusion is also 
apparent. The wide separation of the ascending and descending aorta suggests that there is a tumor at this 
site. (E) Lateral angiocardiogram discloses pericardial effusion with deformity of the pulmonary conus 
(arrow). PA is the pulmonary artery. (F) Lateral angiocardiogram also shows the unfolding of the aorta 

(AO) by the tumor. LA is the left atrium, LV the left ventricle. 
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Fic. 3. Teratoma (dermoid) simulating pericardial tumor in a five year old: boy. (4) Photograph showing 
the sternal deformity. (B) Lateral view of the chest showing the forward bulge of the sternum. 


acteristicmurmurs, theelectrocardiographic 
pattern and the finding of hypertension. 

Enlargement of the cardiac silhouette is 
largely due to heart disease when there is 
dilatation (Fig. 5, 4—-D) or hypertrophy 
(Fig. 6, 4 and B) of the cardiovascular 
structures. Pericardial disease, especially 


Fic. 3. (C) Frontal teleroentgenogram shows the 
huge cardiac silhouette. Note that the left border 
appears lobulated. 


effusion, is also a common cause of an en- 
larged heart shadow.’:® Primary tumors ot 
the pericardium (Fig. 1, 4—O and 2, 4—F) 
and large mediastinal tumors adjacent to 
(Fig. 3, C-¥) or enveloping the heart (Fig. 
4, 4, B and C) must be differentiated from 
cardiac disease. Their removal, especially 
if they are benign,.may well be curative. 

A significant aid for diagnosis of peri- 
cardial effusion is provided by angiocardi- 
Nowadays, cardiac puncture 
is no longer a formidable procedure and is 
often advocated for intracardiac pressure 
and angiographic study. However, dilated 
hearts are easily lacerated and the diag- 
nosis of pericardial effusion by angiocardi- 
ography, because of its simplicity, seems 
more desirable than _pericardiocentesis. 
Furthermore, angiocardiography will aid 
in the preoperative detection of the rare 
primary intrapericardial tumor by showing 
rotation of the cardiovascular structures 
within the confines of the pericardium 
(Fig. 1, F, G and A).**® Figure 2, C-F 
also shows that a malignant pericardial 
tumor with invasion of the right subclavian 
vein, pulmonary conus deformity and 
pericardial effusion may be demonstrated 
bv angiocardiography. Dabbs ef a/.* have 
reported 2 cases of malignant intraperi- 
cardial bronchogenic cysts. In the case 
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Fic. 3. (D) Lateral teleroentgenogram dis- 
closes the entire retrosternal space to be 
filled by the huge cardiac mass. (£) 
Roentgenogram in the left anterior 
oblique view demonstrates the huge 
rounded retrosternal silhouette. How- 
ever, there is a notch in the mass near the 
right diaphragm (arrow) suggesting divi- 
sion into anterior and posterior portions. 
(F) Roentgenogram in the right oblique 
view shows the homogeneous appearance 
of the thoracic shadow. 
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Fic. 3. (G) Frontal angiocardiogram shows marked left sided displacement of the right heart (right ventricle 
[RV] and pulmonary artery [PA]) by an extracardiac mass. (H) When the left heart is opacified (left 
ventricle [LV] and aorta [AO]), displacement of the cardiac structures is also seen. (J) Lateral angio- 
cardiogram shows intact cardiovascular structures displaced posteriorly by a huge anterior tumor (arrow). 
RA is the right atrium, RV the right ventricle and PA the pulmonary artery. (7) Lateral angiocardio- 
gram also shows the left heart structures (left atrium [LA], left ventricle [LV] and aorta [AO]) to be intact 
but displaced backwards by the anterior thoracic mass (arrow). 
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Fic. 3. (K) Frontz:! 


fibrous tissue and sebacious material. 


herein recorded, although bronchial and 
gastric epithelia were found, they were 
interpreted as benign teratomatous tissue 
that had become carcinomatous. 
Angiocardiography provided significant 
data for the diagnosis of a mediastinal 
tumor in another patient (Fig. 3, G—¥). In 
retrospect, the lobular nature of the left 
cardiac silhouette (Fig. 3C) and the notch- 
like deformity of the cardiac silhouette in 
the left anterior oblique view (Fig. 32) 
should have been valuable clues for the 
diagnosis of mediastinal tumor. The dis- 


Fic. 3. (N) Postopefative frontal roentgenogram 
demonstrates the normal heart shadow. 
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view of excised dermoid cyst which measured 8X11 X14 cm. and weighed 650 gm. (LZ) 
Lateral view of specimen. (M) The sectioned surface of the tumor showed cysts, fat, cartilage, hair, 
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placement of the cardiovascular structures 
by the dermoid tumor was in striking con- 
trast to the cardiovascular rotation of the 
intrapericardial cases. 

Recently, Caffey and his associates!? 
have advocated steroid therapy for differ- 
entiating cardiac structures from thymic 
hypertrophy. Figure 4, B and C is an ex- 
ample of how easily angiocardiography 
can differentiate heart disease from an 
adjacent mass and, of course, detect 
cardiovascular abnormalities, such as anom- 
alous drainage of the pulmonary veins 
into the left innominate vein (the figure of 
8 deformity).® 

Large, dilated and poorly pulsating 
hearts may sometimes be mistaken for 
pericardial tumors (Fig. 5, 4 and 8B). 
Ebstein’s tricuspid valvular deformity is 
an example of congenital heart disease 
simulating pericardial tumor (Fig. 62). 
Angiocardiography, however, establishes 
the diagnosis. Fibroelastosis is another 
type of congenital heart disease wherein 
the large heart may simulate a pericardial 
tumor or effusion (Fig. 7, 4 and B). Here 
too, angiocardiography, by revealing the 
huge diastolically distended left ventricle, 
establishes the diagnosis (Fig. 7, C-F). 
Roentgenographically, chronically advanced 
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rheumatic heart disease (with poorly audi- 
ble murmurs, especially when complicated 
by tricuspid regurgitation or stenosis) may 
sometimes be mistaken for a pericardial or 
mediastinal tumor. In such instances, care- 
ful scrutiny of the mitral or aortic valve 
areas may reveal calcification and thereby 
establish the rheumatic valvular involve- 
ment. Angiocardiography, by revealing 
the abnormally enlarged chambers, will 
also rule out pericardial involvement. 
Right atrial myxomas causing tricuspid 
valve stenosis may also produce right 
atrial dilatation and thus simulate peri- 
cardial disease. In such instances, angio- 
cardiography, by showing filling defects 
in the right atrium and ventricle, will be 
diagnostic. 


SUMMARY AND CONCLUSIONS 


The roentgen findings in 2 patients with 
intrapericardial tumors (a bronchogenic cyst 
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Fic. 4. Huge thymus in a seven month old 
infant with stridor. (4) Frontal tele- 
roentgenogram shows the huge cardiac 
silhouette occupying most of the left 
hemithorax. (B) Frontal angiocardio- 
gram shows the normal cardiovascular 
structures (superior vena cava [SVC], 
right atrium [RA], right ventricle [RV], 
and pulmonary artery [PA] with right 
[RPA] and left [LPA] branches). Arrows 
point to outer limits of the tumor. (C) 
When the left heart (left atrium [LA], 
left ventricle [LV] and aorta [AOJ) is 
opacified, the mass is again seen laterally 
(arrows) but the cardiovascular struc- 
tures are normal. 


and a teratocarcinoma with pericardial 
effusion) are contrasted with the findings 
in 2 patients with mediastinal tumors 
(a dermoid cyst and a thymic hyperplasia). 

In the case of mediastinal tumors, valua- 
ble clues are provided by roentgen position- 
ing and the demonstration of separation of 
the components of the cardiac silhouette. 
Angiocardiography, however, provides the 
best evidence of the extracardiac nature of 
the mass. 

In intrapericardial masses, Pacers 
roentgenography is of very little aid 1 
diagnosis, whereas angiocardiography may 
show the characteristic rotation of the 
heart by the intrapericardiac mass. Angio- 
cardiography will also demonstrate peri- 
cardial effusion. 

The exclusion of heart disease by angio- 
cardiography, when there is a massive 


cardiac silhouette, will hasten surgical ex- 
ploration of the mediastinum and pericar- 
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Fic. 5. Cardiac dilatation due to chronic heart failure in a fifty-three year old woman with longstanding 
atrial fibrillation. No murmurs were elicited; markedly dilated cardiac structures were found at death 
several months afterwards. (4) Frontal teleroentgenogram shows a markedly enlarged heart. (B) Lateral 
esophagram shows the large cardiac silhouette. (C) Frontal angiocardiogram reveals a dilated superior 
vena cava (SVC), right atrium (RA) and right ventricle (RV). (D) When the left heart is opacified, 
eighteen seconds after the beginning of injection, a hugely dilated left ventricle (LV) is demonstrated; 
the lert ventricular wall is normal in size. LA is the left atrium; AO, the aorta. 
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Fic. 6. Ebstein’s anomaly of the tricuspid valve with a markedly enlarged cardiac silhouette simulating 
pericardial effusion or tumor in a nine year old boy. (4) Frontal teleroentgenogram. (B) Frontal angio- 
cardiogram showing the characteristic features of the congenital anomaly. The right atrium (RA) is huge; 
there is deformity of the tricuspid valve (arrow) with a small right ventricle (RV), especially the outflow 
tract; the pulmonary artery (PA) is displaced. 


Fic. 7. Fibroelastosis (confirmed by autopsy) in a ten month old infant. (4) Frontal teleroentgenogram 
shows a very large cardiac silhouette with the left contour reaching the axilla. (B) Lateral roentgenogram 
shows the marked retrosternal mass. 
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Fic. 7. (C) Frontal angiocardiogram shows the right heart structure (right atrium [RA], right ventricle 
[RV] and pulmonary artery [PA]). (D) When the left heart is opacified, a huge left ventricular cavity (LV) 
with a large wall is seen. The aortic cusps (arrow) are deformed and there is poststenotic dilatation of the 
mid-ascending aorta (AO). (Z£) Lateral angiocardiogram shows the right heart (right atrium [RA], right 
ventricle [RV] and pulmonary artery [PA]). (F’) Lateral left heart angiocardiogram again shows a huge 
left ventricular cavity (LV) and wall. Arrow points to deformed aortic cusps and there is poststenotic 
dilatation of the ascending aorta (AO), 
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THE ANGIOCARDIOGRAPHIC DIAGNOSIS OF 
VENTRICULAR SEPTAL DEFECT 


By PROF, A. CASTELLANOS,* DR. OTTO GARCIA,t DR. ELOINA GONZALEZ, } 
DR. RAUL PEREIRAS,§ and DR. H. MERCADO|| 


HABANA, CUBA 


N 1937 we pointed out the value of the 

dextroangiocardiogram in cases of inter- 
ventricular septal defect.* In 1938 we called 
attention to the fact that a good visualiza- 
tion depends on the quantity, concentra- 
tion and speed of injection of the radio- 
paque substance. The same year, in 
Mexico, we reported that an interventricu- 
lar septal defect could be diagnosed by di- 
rect and indirect signs.’ The direct sign is 
the visualization of the defect itself and the 
indirect signs are: (1) irregular appearance 
of the external wall of the right ventricle; 
(2) outward propulsion of the opacified 
blood reaching the right ventricle; (3) indis- 
tinct contour of the left border of the right 
ventricle and infundibulum; (4) presence of 
an appreciable quantity of contrast me- 
dium in the left ventricle; and (5) a zone 
devoid of contrast medium, with very in- 
tense opacification of the right ventricle. 

In previous papers'®>’ we likewise de- 
scribed the value of the following signs: (1) 
in the dextroangiocardiogram, the blurred 
diffused appearance of the infundibulum as 
compared to the sharp outline of the pul- 
monary trunk and its intensely opacified 
branches and (2) in the levoangiocardio- 
gram, a very large left auricle with reopaci- 
fication of the trunk of the pulmonary ar- 
tery. The first sign is the result of dilution 
of the contrast medium at the level of the 
infundibulum in the cases where a large sep- 
tal defect is present or is situated at this 
level. The radiopaque blood arriving at this 
point is mixed with that which comes from 
the left ventricle and produces a diffused, 
indistinct roentgenographic appearance of 
the infundibulum. The second sign is due to 
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an increase in the blood volume of the pul- 
monary circulation. The pulmonary artery 
in interventricular septal defect receives in 
addition to the blood from the right ven- 
tricle also the blood from the left ven- 
tricle through the septal defect. Hence, the 
blood volume of the pulmonary circulation 
is frequently doubled or even tripled when 
the septal defect is very large. For this rea- 
son, the left auricle is considerably dilated. 
The reopacification of the pulmonary trunk 
and its branches in the levoangiocardio- 
gram is due to the fact that the blood of the 
left ventricle, which is radiopaque in the 
levoangiocardiogram, after passing through 
the septal defect enters the pulmonary ar- 
tery and its branches. 

In 1954, Lind, Spencer and Wegelius” 
confirmed the value of these signs in the di- 
agnosis of ventricular septal defect. They 
placed emphasis on the reduced density of 
the infundibulum in the dextroangiocardio- 
gram as compared with the intense roent- 
genographic density of the inflow tract of 
the right ventricle, the pulmonary artery 
and its branches. These authors made ex- 
posures in the anterior right oblique and the 
anterior left oblique projections during 
both the dextro and the levo phase of angio- 

cardiography, so that they could determine, 
by a special device, the exact moment of the 
cardiac cycle at which the roentgenogram 
was made. They found that a good opacifi- 
cation of the left auricle, right ventricle, 
pulmonary artery and its branches, and the 
lack of contrast of the right auricle in the 
levo phase are typical of interventricular 
septal defect. Enlargement of the left au- 
ricle was also noted. 
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Fic, 1. Large ventricular septal defect. (1) Blurred aspect of the infundibulum. (2) One-half second later. The 
same sign. (3) One second later. Levoangiogram. Contrast of the left auricle and left ventricle. Reopacifica- 
tion of the main pulmonary artery. (4) One-half second later. Right sided aorta (hypoplastic). Reopacifica- 


tion of the main pulmonary artery. 


In 1956, Figley, Nordenstrém, Stern, and 
Sloan" published a paper which supported 
our findings in the anteroposterior, lateral 
and anterior right oblique projections, but 
not in the anterior left oblique projection 
due to the superimposition of the right au- 
ricle on the corresponding ventricle. These 
authors employed a slow seriograph with 
only 2 exposures per second although they 
used an automatic mechanism for deter- 
mining the moment of the cardiac revolu- 
tion at which the exposure was made. 

More recently, Barbacia and Novelli,’ at 
the Third International Congress of Cardi- 
ology held in Belgium, pointed out the im- 
portance of the blurred appearance of the 
infundibulum, which they found in 30 per 


cent of their patients. The enlargement of 
the left ventricle and left auricle was de- 
scribed as indicating an overloading of 
these cavities. 


VALUE OF THE ROENTGENOGRAPHIC SIGNS 


Only once have we seen the ventricular 
septal defect by direct observation in the 
dextroangiocardiogram due to the particu- 
lar site of the defect and the outgoing eddy 
currents formed by the nonradiopaque 
blood. These eddy currents appear as radi- 
ating, spiral or serpentine images and are 
observed when the arterial blood spurting 
through the defect enters into the opacified 
blood of the right ventricle. 

The blurred appearance of the infundi- 
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Fic. 2. Mitral insufficiency. (3 and 4) Dextroangiocardiogram. Frontal view. Blurred aspect of the in- 
fundibulum., (5) One-half second later. (6) Five and one-half seconds later. Large left auricle compressing 


the infundibulum. 


bulum in the dextroangiocardiogram is a 
variable sign. It can also exist without the 
presence of a ventricular septal defect. 
When the left auricle is markedly enlarged, 
as happens in many cases of mitral insuffi- 
ciency, the cavity can compress the infun- 
dibulum, deforming it and causing a similar 
appearance (Fig. 2). Likewise, enlargement 
of the left auricle with reopacification of the 
dilated pulmonary artery and its branches 
may be observed in many cases of aortic 
septal defect and very large ductus arterio- 
sus. 

Obviously, a combination of several sug- 


gestive signs is required to make a diag- 
nosis of ventricular septal defect. The fol- 
lowing signs should be present: (1) blurred 
appearance of the infundibulum in the 
dextroangiocardiogram; (2) enlargement of 
the left auricle; (3) dilatation of the pulmo- 
nary artery and its branches; and (4) 
reopacification of the main pulmonary 
artery and its branches. 

Until now, angiocardiography has been 
of limited value in the diagnosis of ventric- 
ular septal defect, since only the above 
enumerated indirect signs have been 
noted.}8 


= 
é 
4 
7 
f 


VoL. 84, No. 3 


POSITIVE OR DIRECT DIAGNOSIS 


For an unquestionable diagnosis of ven- 
tricular septal defect, it is necessary to 
actually see the stream or jet of blood 
spurting through the defect from the right 
ventricle into the left ventricle or inversely. 

In the anteroposterior projection, no 
diagnosis can be made because of super- 
imposition of a part or the whole of both 
ventricles. Besides, the initial portion of 
the pulmonary artery is also superimposed 
on the left auricle or the left ventricle, de- 
pending on the phase of the cardiac revolu- 
tion and whether the exposure was made 
during inspiration or expiration or in cases 
of extreme heart rotation. 

A rather similar situation exists in the 
right anterior oblique projection, with the 
exception that the proximal portion of the 
main pulmonary artery remains free and 
visible. The quantity of contrast medium 
that passes into the artery in the levo phase 
is not sufficient to produce an intense con- 
trast in all cases and the diagnosis is often 
difficult. In this projection, the sternal 
shadow usually constitutes another con- 
fusing factor. 

The lateral projection is likewise useless. 
In this, as in the right anterior oblique pro- 
jection, the dilution of the radiopaque sub- 
stance with nonradiopaque blood that fills 
the right ventricle in the levo phase causes 
the contrast of the pulmonary artery to be 
too indistinct for diagnosis. 

Thus, the left anterior oblique projection 
is the only one of definite value. In this 
projection, the central ray passes tangen- 
tially to the interventricular septum from 
back to front and from right to left (Fig. 
5). In the left anterior (or right posterior) 
oblique projection, the left ventricle and 
especially the right ventricle, which is 
situated anteriorly, can be adequately 
studied (Fig. 3). If a small quantity of con- 
trast medium passes from the left to the 
right ventricle, the jet of blood can be 
plainly seen within the cavity of that ven- 
tricle. It is possible also to determine the 
diameter of the defect and the direction of 
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the jet of blood. In our experience, in iso- 
lated cases of interventricular septal defect 
where the defect was very high, it was al- 
ways possible to see a more or less signifi- 
cant quantity of radiopaque substance 
passing into the cavity of the right ventricle. 

Evidently, the septum, although follow- 
ing a left and forward direction, can have 
varied appearances depending on the de- 
gree of hypertrophy of the ventricles. When 
the left ventricle is very hypertrophied, 
the septum extends farther forward by 
virtue of the clockwise rotation of the heart. 
If there is marked hypertrophy of the right 
ventricle, there is counter-clockwise rota- 
tion and the septum appears in a more 
posterior position. 

Sones'®:!718 was the first to obtain direct 
visualization of the jet of blood from the 
left ventricle by means of a catheter that 
was passed from the right auricle to the 
left and thence to the corresponding ventri- 
cle. The injection was made manually by 
using hypaque go per cent at a rate of I cc. 
per kg. per second or second and a half. 
He employed a Philips image amplifier and 
a 35 mm. Arriflex camera exposing 60 
frames per sécond. In all cases it was pos- 
sible to see the jet of blood in the left ante- 
rior oblique projection. In one patient, two 
jets were seen, one high and one low. The 
presence of two defects was confirmed by 
necropsy. 

Cineroentgenography permits a clear 
image of the radiopaque medium as it 
emerges from the septal defect. This image 
can be evaluated on the basis of the diam- 
eter of the jet and its diffusion in the right 
ventricle and later inthe pulmonary artery. 
There can be no doubt that this method is 
ideal for the diagnosis of ventricular septal 
defects, showing their location, the extent 
of involvement, and the number of defects 
present. Deeply impressed by it, we used 
cineroentgenography in 30 patients with 
symptoms pointing to a ventricular septal 
defect. In every patient who had the defect, 
it was possible to see the radiopaque sub- 
stance passing from the left ventricle into 
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Fic. 3. Levoangiocardiogram. Left anterior oblique projection. Normal case. 
No contrast medium in the right ventricle. 


H 
f 
| . 
| 
| 


tw 


Vor. 84, No. 3 Ventricular Septal Defect 429 


Fic. 4. Ventricular septal defect. Peripheral injection. Left anterior oblique projection. (1 and 2) Dextro- 
angiocardiogram. (3) One second later. Contrast medium in right ventricle. Large left auricle. Aorta well 
visualized. (4, 5 and 6) Persistent reopacification of right ventricle and main pulmonary artery. 
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Fic. 5. Diagram illustrating why the left anterior 
oblique projection should be used for the diagnosis 
of interatrial and ventricular septal defect. (Re- 
produced by permission of R. Walmsley” and the 
Brit. Heart F.) 


the right ventricle. In one of our cases, the 
catheter passed directly from the right 
ventricle into the left ventricle through a 
very large defect. 


SELECTIVE AND PERIPHERAL INJECTION 


When the injection is made into a vein of 
the extremities or of the neck, the blood 
carries the radiopaque substance to the left 
chambers of the heart, after passing 
through the right chambers and the pulmo- 
nary capillary network, where it undergoes 
a process of dilution. For this reason, in a 
normal heart or one having only an isolated 
interventricular septal defect, the levo- 
angiocardiogram shows less contrast than 
the dextroangiocardiogram. However, if 
the central roentgen ray is tangential to the 
septum, the described stream or jet of 
blood can be well seen. If the central ray is 
not parallel to the septum, only a reopacifi- 
cation of the right ventricle will be noted 
(an indirect sign). 

The injection of the contrast medium 
into the left ventricle is the better method. 
This injection can be made by using the 
following techniques: (1) percutaneous 
puncture (ventriculography by Reboult 
and Racine, cardio-angiography by Beato 
and Ponsdomenech, etc.); (2) passage of a 
catheter from the right to the left auricle 
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and from thence to the left ventricle; (3) 
passage of a catheter from the right to the 
left ventricle through the septal defect it- 
self; (4) in cases of ostium commune, pas- 
sage of the catheter from the right auricle to 
the left ventricle; and (5) passage of a 
catheter from the right auricle to the right 
ventricle (Bjork’s method). With any 
method, when the injection is made into 
the left ventricle, 1 cc. per kg. of body 
weight per second of hypaque go per cent 
should be used. The left ventricle becomes 
intensely contrasted and the opacification 
of the right ventricle, as well as the jet it- 
self, can be seen. 

It is not necessary to make the injection 
into the left ventricle. By making it into 
the left auricle, a diagnosis can also be 
established, since the contrast medium 
passes from the left auricle to the corre- 
sponding ventricle and then the jet of 
blood can be seen during the ventricular 
systolic phase into the right ventricle.®!°" 

If the differential diagnosis lies between 
interatrial and interventricular septal de- 
fect, there are many advantages in first 
making the injection into the left auricle 
and afterward into the left ventricle. The 
catheter is passed from the right auricle to 
the left auricle and selective injection is 
made into the left auricle. The presence or 
absence of an interatrial septal defect is 
thus determined. The end of the catheter is 
then introduced into the left ventricle and 
another injection is made. This permits the 
establishment of the presence or absence of 
an interventricular septal defect. In many 
cases the catheter easily reaches the left 
auricle but it cannot be passed into the left 
ventricle. In such instances, injection is 
made only into the left auricle, to rule out a 
possible interatrial septal defect. We wish 
to mention that passage of the catheter 
from the right to the left auricle does not 
necessarily indicate a septal defect with 
shunt; passage sometimes occurs through 
the foramen ovale, especially in infants 
without interatrial shunt.!® 

The injection into the left auricular or 
ventricular cavity is of value in deter- 
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Fic. 6. Ventricular septal defect. (1-5) Right to left shunt through interatrial septal defect. (10-18) Left to 
right shunt through ventricular septal defect. 
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mining (1) the number of septal defects; (2) 
their approximate diameter; (3) their loca- 
tion; and (4) the direction of the jet spurt. 
These data are impossible to obtain with 
any other diagnostic method at the present 
time. Actually, cardiac catheterization 
with studies of pressure and oxygenation of 
the right ventricle, as compared to the 
right auricle and the pulmonary artery 
trunk and its branches, can only confirm 
the existence of an interventricular septa! 
defect in a case of high oxygenation. It can- 
not give the objective data that are sup- 
plied by intracavitary angiocardiography 
when the contrast medium is injected into 
the left auricle or ventricle. 

It is well known that in many cases of 
ventricular septal defect with a small 
opening, cardiac catheterization may fail to 
show the expected oxygenation in the right 
auricle. Consequently, when this is a pos- 
sibility, it is advisable to obtain blood 
samples from the right ventricle. Also, in 
these cases Condorelli’? has recommended 
withdrawal of blood when the patient is 
under the effect of intravenous adrenalin or 
a similar drug because of the increase in 
systemic pressure. The drug raises the left 
to right ventricular gradient. Since the 
chance of finding abnormal oxygenation in 
the right ventricle is increased in these 
particular cases, this technique should be 
carried out. 


ROENTGENOLOGIC EQUIPMENT 


As may be seen from the illustrations 
which accompany this paper, we have had 
experience in peripheral and intracardiac 
injection of radiopaque substances in cases 
of isolated and associated ventricular 
septal defects (Fig. 1, 4, and 6-8). 

If slow seriographs (2 views per second), 
such as the Fairchild, Sanchez Perez, 
Aguirre (Cuba), and other models are 
used, it is difficult to visualize the jet of 
blood in the levo phase when peripheral in- 
jection has been made. Generally, one sees 
an intense or medium opacification, de- 
pending on the diameter of the septal de- 
fect of the right ventricle, and of the main 
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pulmonary artery and its branches. This, 
of course, is sufficient for the diagnosis of 
this anomaly, but not for obtaining other 
details which are very important in the 
study of this disease. 

A rapid seriograph, such as the Schén- 
ander (6 views per second) or the Elema 
(12 views per second), offers a greater 
chance of catching the jet of blood through 
the ventricular defect during systole. 

Cinefluorography (60 frames per second) 
is, of course, ideal and in all of our cases the 
jet stream was demonstrated. However, if 
the left anterior oblique projection is not 
adequate and the central ray is not parallel 
or tangent to the interventricular septum, 
the jet may not be seen and only opacifica- 
tion of the right ventricle, the main pul- 
monary artery and its branches may be 
demonstrated. This renders it difficult, in 
many cases, to establish a differential diag- 
nosis between interatrial and interven- 
tricular septal defect when injection of the 
contrast medium is made via the peripheral 
veins. If the injection has been performed 
by the selective or intracardiac method, 
even in cases where the ventricular septum 
is not parallel, the jet is visualized. Other 
more rapid cameras exist which make pos- 
sible the exposure of up to 200 frames per 
second.”° Sones”® has made use of such a 
camera. However, cameras of 60 frames per 
second are sufficient for the diagnosis of 
septal defects and, as a rule, for the diag- 
nosis of all congenital cardiac lesions. 


CONCLUSIONS 


1. The left anterior oblique projection is 
best suited for direct diagnosis of ventricu- 
lar septal defect, isolated or associated 
with other lesions with a shunt from left to 
right; it permits visualization of the jet of 
blood spurting from the left ventricle into 
the right ventricle through the septal de- 
fect during ventricular systole. 

2. Peripheral intravenous injection can 
be useful if the following requirements are 
met: (a) high concentration of radiopaque 
substance; (b) sufficient quantity; and (c) 
very rapid injection. 
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‘ic. 7. Ventricular septal defect. Tip of catheter in the left ventricle. Left anterior oblique projection. One 
defect situated high; the jet is well visualized. Cinefluorography. 
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Fic. 8. Normal case. (1-3) Tip of catheter in the left ventricle. No contrast medium in the right ventricle, 
(4) Infiltration of the myocardium by contrast medium. 


3. The method which demonstrates the 
roentgen characteristics best is the intra- 
cardiac or selective method, in which the 
injection is made into the left auricle or the 
left ventricle itself. If an adequate quantity 
of radiopaque material is injected rapidly, 
the contrast of the left cardiac chambers is 
very intense and permits small jets of blood 
to be visualized in the left anterior oblique 
projection, even when the central roentgen- 
ray beam is not parallel to the ventricular 
septum. The advantages of this method are 


that the location of defect, its diameter, the 
number of defects present, and the direc- 
tion of the spurting blood can be ascer- 
tained. 

4. An ultra-fast cassette or film changer, 
8 or 12 views per second, offers many 
chances of visualizing the jet; with a slow 
seriograph of 2 views per second, the 
chances are rather limited. 

5. The best technique is to use cinean- 
giocardiography (cinefluorography). The 
standard equipment exposes about 60 
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frames per second. When the injection is 
made via the peripheral veins with a good 
technique, even without the proper left 
anterior oblique projection, the jet of blood 
may be visualized in many cases. 

6. Intracavitary or selective injection 
with cinefluorography is the ideal method 
for the diagnosis of ventricular septal de- 
fects, either isolated or associated with 
other cardiac anomalies. 


Professor A. Castellanos 
23 No. 1.107 

Vedado 

Habana, Cuba 
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TOTAL ANOMALOUS PULMONARY VENOUS RETURN 
BELOW THE DIAPHRAGM* 


THE ROENTGEN APPEARANCES IN THREE PATIENTS 
DIAGNOSED DURING LIFE 


By G. B. C. HARRIS, M.D., E. B. D. NEUHAUSER, M.D., and ANDRES GIEDION, M.D. 


BOSTON, MASSACHUSETTS 


anomalous pulmonary venous 
return, an uncommon entity, has, 
nevertheless, been the subject of several 
papers within recent years.”:*:!° The roent- 
genographic appearance of total anomalous 
pulmonary venous drainage into a persist- 
ent left superior vena cava, as described by 
Snellen and Albers," is well known. This 
has been picturesquely referred to as the 
figure-of-eight, cottage-loaf or mediastinal 
moustache. The roentgenographic manifes- 
tations of total anomalous pulmonary ve- 
nous return below the diaphragm seem to 
be less well known although comments have 
been made in other than the radiologic lit- 
erature.®:*:*!5 Although no patient with this 
form of pulmonary venous drainage has 
survived beyond the age of three months, 
still the lesion might well lend itself to sur- 
gical correction and prompt diagnosis may 
prove to be of more than academic interest. 

Seven infants with total anomalous pul- 
monary venous return below the diaphragm 
have been seen in the Children’s Medical 
Center in the past seven years. Four have 
been reported previously.* It is our purpose 
to present our 3 last cases and discuss the 
roentgen findings which led to the diag- 
nosis. We have included only those cases in 
which the pulmonary venous anomaly is 
accompanied by a patent foramen ovale or 
atrial septal defect with or without an as- 
sociated patent ductus arteriosus. 


REPORT OF CASES 


Case 1. B. B. K. was a white male, full term 
infant, delivered by cesarean section. The birth 
weight was 6 pounds, 7 ounces. The infant was 
cyanotic from birth with some improvement in 
oxygen. He was transferred to the Children’s 
Hospital Medical Center at eighteen days of 


age. He was noted to be listless with tachypnea 
and mild cyanosis. A grade 3 systolic murmur 
was heard at the left sternal border and the liver 
was felt 1.5 cm. below the costal margin. The 
electrocardiogram was interpreted as showing 
right ventricular hypertrophy. A chest roent- 
genogram (Fig. 1) showed the heart to be nor- 
mal in size and shape. The lungs were irregu- 
larly aerated, increased in volume and showed 
an appearance consistent with passive conges- 
tion and edema and the diagnosis of total 
anomalous pulmonary venous return below the 
diaphragm was suggested. In spite of active 
therapy there was progressive deterioration 
with increasing dyspnea, minimal edema and 
convulsions. Death occurred at twenty-one days 
of age. Autopsy showed the heart to be slightly 
enlarged with hypertrophy and dilatation of the 
right ventricle. The left atrium and left ven- 
tricle were small. The foramen ovale was open, 
measuring I cm. in diameter, and the ductus 
arteriosus was probe patent. Two pulmonary 
veins from each lung joined behind the heart 
to form a common trunk 0.7 cm. in diameter. 
This trunk ran caudally and passed through 
the diaphragm between the esophagus and 
inferior vena cava. It then turned to join the 
left branch of the portal vein. The ductus 
venosus was closed. No pulmonary veins 
entered the left atrium. The lungs were con- 
gested. 


Case ut. A. S. was a full term white male. 
The delivery was uncomplicated. The birth 
weight was 5 pounds, 6 ounces. This infant was 
referred to the Children’s Hospital Medical 
Center from a Well-Baby Clinic at seventeen 
days of age with a diagnosis of heart failure. 
Physical examination revealed a pale infant 
with a pulse rate of 150/min. and rapid respira- 
tions. There was pitting edema of the feet and 
enlargement of the liver. No heart murmurs 
were heard. The electrocardiogram showed 
right ventricular hypertrophy, not abnormal 


* From the Department of Radiology, Children’s Hospital Medical Center and Harvard Medical School, Boston, Massachusetts. 
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for the age. A roentgenogram (Fig. 2) revealed 
the heart to be within normal limits in size and 
configuration. There was moderate widening 
of the interstitial supporting tissues throughout 
both lungs with an over-all hazy increase in 
density consistent with passive congestion and 
pulmonary edema and the diagnosis of total 
anomalous pulmonary venous return below the 
diaphragm was entertained. The patient’s 
condition deteriorated rapidly in spite of 
digitalization and he died ten hours after ad- 
mission. At autopsy the right atrium and right 
ventricle were found to be enlarged. The patent 
foramen ovale measured 0.9 cm. in diameter. 
The ductus arteriosus was also patent, measur- 
ing 0.2 cm. in diameter. No pulmonary veins 
entered the left atrium. There were two pul- 
monary veins from each lung which joined to 
form a common trunk behind the heart. This 
was I.0 cm. in diameter and passed caudally 
through the diaphragm to join the portal vein. 
The ductus venosus was closed. The lungs 
were congested and the liver was enlarged. 


Case 111. J. C. was a full term, white male. 
The birth weight was 9 pounds. He was sent 
home from the hospital on the fifth day and 
did well until fifty-five days of age. He was 
then noted to have several cyanotic episodes; 
he became increasingly irritable and had a poor 
appetite. Two days later he was admitted to 


Fic. 1. Case 1. The interstitial supporting tissues of 
the lungs are thickened and have hazy margins. 
The appearance is consistent with passive conges- 
tion and edema. The heart is within normal limits 
in size and configuration. 
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Fic. 2. Case ut. The degree of passive congestion 
and edema of the lungs is quite marked and there 
is a small amount of pleural fluid on the right. 
The heart, however, is within the range of normal 
in size and shape. 


the Children’s Hospital Medical Center. He was 
well developed but there was grayish cyanosis. 
Respirations were rapid and grunting. The 
lungs were clear. No abnormal heart sounds 
were noted but .the liver was enlarged. The 
clinical impression was congestive heart failure. 
An electrocardiogram showed right ventricular 
hypertrophy. A chest roentgenogram (Fig. 3) 
revealed a heart which appeared normal but 
findings consistent with congestion and edema 
were noted in the lungs. The diagnosis of total 
anomalous pulmonary venous return below 
the diaphragm was suggested. He was dig- 
italized and given antibiotics and on the 
fourth hospital day cardiac catheterization and 
cineangiography were performed proving this 
diagnosis. Five days later an attempt to repair 
the abnormality surgically was made but the 
patient died during the induction of anesthesia. 
At autopsy the right atrium and right ventricle 
were noted to be hypertrophied and dilated, 
whereas the left atrial and left ventricular 
chambers were small. The foramen ovale was 
widely patent. The ductus arteriosus was de- 
scribed as “closing.” The pulmonary veins 
from each lung united to form a common 
trunk behind the heart. This passed inferiorly 
through the diaphragm and joined the portal 
vein. The ductus venosus was closed. No pul- 
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Fic. 3. Case 111. The lungs show changes consistent 
with pulmonary edema and congestive heart 
failure. The heart is not unusual either in size or 
configuration. 


monary veins entered the left atrium. There 
was passive congestion of the lungs and liver. 


DISCUSSION 


A classification of the many variations of 
total anomalous pulmonary venous drain- 
age has been made by Darling, Rothney 
and Craig.‘ This is based upon the site of 
junction of the pulmonary vein with the 
systemic venous system. Type 1 includes 
those cases in which the drainage is supra- 
cardiac, such as drainage into a persistent 
left superior vena cava or into the right su- 
perior vena cava. Type 11 consists of those 
with the connection at the cardiac level, 
i.é., into the coronary sinus or directly into 
the right atrium. Type 111 embraces those in 
which the pulmonary venous return is be- 
low the diaphragm, i.¢., into the portal 
vein, ductus venosus or inferior vena cava. 
Type tv includes those with anomalous con- 
nections at multiple levels. 

According to Guntheroth, Nadas and 
Gross,* in a group of 159 patients with total 
anomalous pulmonary venous drainage col- 
lected from the literature, 57 per cent fell 
into Type 1, 32 per cent into Type 1, 9 
per cent into Type 111 and 2 per cent into 
Type tv. Including our patients, at least 27 
instances of Type m1 drainage have now 
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been reported.**® In the majority of 
these the pulmonary venous drainage was 
into the portal vein and in the remainder 
into the ductus venosus or inferior vena 
cava. Males predominate, only 5 females 
having been reported. 

In each type of total anomalous pulmo- 
nary venous drainage, there is eventual mix- 
ing of the unsaturated systemic venous 
blood and oxygenated pulmonary venous 
return in the right atrium and increased 
pulmonary blood flow occurs. A right-to- 
left shunt is essential for life. In all the cases 
reported to date, this shunt has occurred 
at the atrial level. In some there has also 
been a patent ductus arteriosus. Eighty per 
cent of patients with total anomalous pul- 
monary venous connection die before the 
age of one year.!° A few have been known to 
survive to adult life. In patients with Type 
1 and Type drainage, there are now many 
reports of surgical repair even as early as 
four months of 

For a thorough discussion of the embryo- 
logic bases for the variations in pulmonary 
venous return, the interested reader is 
referred to the works of Butler,! Neill,!? Pat- 
ten, and Edwards and DuShane.** In 
brief, the trachea and lung buds develop as 
an outpouching from the primitive foregut. 
The venous drainage from the developing 
lungs is not directly to the heart but 
through the splanchnic plexus, cardinal 
veins and umbilico-vitelline pathways, 
structures destined to form the venae cavae, 
coronary sinus, portal vein and hepatic 
veins. At a later stage, the pulmonary 
venous plexus normally joins directly with 
the common pulmonary vein which devel- 
ops from the left atrium. Meanwhile, the 
previously mentioned primitive pathways 
involute and disappear. Edwards® has sug- 
gested that the varying types of anomalous 
pulmonary venous drainage may be the 
result of either failure of direct union of the 
venous plexus with the left atrium or 
atrophy of the common pulmonary vein. 
For survival, one or more of the primitive 
routes mentioned above must persist. Some 
additional hypothesis must be put forth to 
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explain those cases in which there is direct 
communication of the pulmonary vein with 
the right atrium. For example, the sugges- 
tion has been made that the common pul- 
monary vein develops from the right atrium 
rather than the left atrium and/or the 
atrial septum develops abnormally far to 
the left.® 

In each of the patients reported here the 
diagnosis of total anomalous pulmonary 
venous return below the diaphragm was 
suggested by the radiologist. The roentgen- 
ographic studies showed the heart to be 
within normal limits in size and configura- 
tion. The interstitial supporting tissues of 
the lungs were thickened and had hazy 
margins with an appearance quite sugges- 
tive of congestion and edema. It is the 
apparent discrepancy of a normal sized 
heart in a cyanotic newborn with both 
clinical and roentgen signs of congestive 
heart failure which permits the correct 
diagnosis to be entertained. 

Several authors have commented on the 
roentgen findings in this anomaly.®*%15 
Edwards and DuShane,' reporting one case, 
stated that the roentgenogram of the chest 
was normal. The other authors have noted 
the heart to be within normal limits in 
size but have commented that in each case 
the lungs were abnormal. Their choices of 
descriptive terms have varied but it seems 
likely that the abnormal densities are the 
result of pulmonary vascular congestion, 
engorgement and edema. Johnson ef a/.° 
have suggested that the congestion and 
edema occur as a result of obstruction to 
pulmonary venous blood flow due to the 
small cross-sectional area of the common 
pulmonary vein, portal vein or ductus 
venosus. That the heart appears roentgeno- 
graphically normal, even though enlarge- 
ment of the right atrium and right ventricle 
is found at autopsy, is possibly related to 
the concomitant finding of left heart cham- 
bers volumetrically smaller than normal. 

Johnson and his collaborators’ have 
stated that “total anomalous pulmonary 
venous return below the diaphragm forms 
a separate entity in striking contrast with 
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Fic. 4. The pulmonary vasculature presents an ap- 
pearance consistent with passive congestion and 
edema. The heart is at the upper limits of normal 
in size but has a normal shape. This patient had 
total anomalous pulmonary venous drainage into a 
persistent left superior vena cava. 


total communication in the thorax.” Smith 
et al.© evidently have the same impression. 
We too have noted that roentgen studies 
of most infants with Type 1 and Type 
pulmonary drainage show obvious cardio- 
megaly. However, our two positive errors 
in diagnosis of Type 111 anomalous drainage 
occurred in patients who later proved to 
have total anomalous pulmonary venous 
connection within the thorax. Both were 
white male infants with cyanosis, tachyp- 
nea and congestive heart failure. Their 
electrocardiograms showed right ventricu- 
lar hypertrophy. Their roentgenograms 
were interpreted as consistent with total 
anomalous pulmonary venous return below 
the diaphragm. One patient (Fig. 4) died 
at twenty-eight days and postmortem 
study revealed all the pulmonary veins to 
drain into a persistent left superior vena 
cava. The foramen ovale was patent, 
measuring 0.8 cm. in diameter. The other 
patient (Fig. 5) was studied by cardiac 
catheterization and cineangiography and 
found to have total anomalous pulmonary 
venous drainage into the azygos vein. He 
died at eighteen days of age and autopsy 
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Fic. 5. The appearance of the lungs is quite sugges- 
tive of congestive heart failure and pulmonary 
edema. The size and configuration of the heart are 
within the range of normal. This patient had total 
anomalous pulmonary venous return into the 
azygos vein. 


confirmed the diagnosis. The foramen ovale 
and ductus arteriosus were patent in this 
patient. The roentgenographic differential 
diagnosis, therefore, must include not only 
interstitial pneumonitis, cor triatriatum 
and hypoplastic left heart syndrome but 
also other types of total anomalous pul- 
monary venous return. Cardiac catheteriza- 
tion and selective angiocardiography can 
confirm the diagnosis and delineate ana- 
tomic relationships prior to corrective 
surgery. To Edwards and DuShane’s com- 
ment that “the problem remains a chal- 
lenge to the pediatrician and the cardiol- 
ogist as to diagnosis and to the surgeon as 
to treatment’”® we can only add that in our 
experience the first step in the solution of 
the problem of the diagnosis can be pro- 
vided by the radiologist. 


SUMMARY 


Three patients with total anomalous pul- 
monary venous return below the dia- 
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phragm are reported. In each case the 
diagnosis was suggested on the basis of a 
combination of clinical and roentgeno- 
graphic features. 

These patients, usually males, are seen 
in the neonatal period with cyanosis and 
rapid respirations. There may be enlarge- 
ment of the liver. Usually no heart mur- 
murs are noted and the lungs are clear to 
auscultation. The electrocardiogram may 
show changes of right ventricular hyper- 
trophy. The clinical impression is usually 
congenital heart disease with congestive 
heart failure. Roentgen studies of the chest 
reveal findings consistent with pulmonary 
vascular congestion, engorgement and 
edema. The heart is within normal limits 
in size and configuration. This association 
of a heart apparently of normal size in a 
patient with cyanosis and with clinical and 
roentgen evidence of congestive heart 
failure provides the clue to the diagnosis. 
Cardiac catheterization studies and angio- 
cardiography can confirm the diagnosis. 


G. B. C. Harris, M.D. 

Children’s Hospital Medical Center 
300 Longwood Avenue 

Boston 15, Massachusetts 
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EN DOCARDIAL FIBROELASTOSIS 


By ALVARO RONDEROS, M.D.* 


BIRMINGHAM, ALABAMA 


mm report describes a fluoroscopic 
sign that has been helpful in the ante- 
mortem diagnosis of endocardial fibro- 
elastosis in 2 autopsy-proved cases. 

The observation was made at fluoros- 
copy by the author in 2 patients with 
clinical suspicion of endocardial fibro- 
elastosis. It consists of the absence of de- 
monstrable left ventricular pulsations in 
contrast with normal contractibility in the 
systole and diastole of the right ventricle. 
This sign is best seen in the left anterior 
oblique projection. Comparison in motility 
of the left and right heart contour shows a 
striking difference between the normal 
right ventricular contractions and the 
lack of motion on the left. 


REPORT OF CASES 


Case 1. N. M., a one year old colored male, 
was admitted to University Hospital for the 
fifth time for congestive heart failure. At the 
age of four months the patient was diagnosed 
as having endocardial fibroelastosis. He also 
had had several episodes of pneumonia. 

The physical examination on admission re- 
vealed respiratory distress and congestive 
heart failure. His pulse was 144 and tempera- 
ture 100,2° F. The heart sounds were difficult 
to hear, but no murmurs were noted. The liver 
was enlarged. 

Review of the roentgenograms showed rather 
marked progressive cardiomegaly (Fig. 1, 4—C). 

Fluoroscopic examination on two occasions 
revealed marked cardiomegaly and complete 
absence of pulsations in the left ventricle in 
contrast with normal amplitude of motion over 
the right ventricle. 

The patient expired on January 12, 1959. 
Autopsy revealed marked cardiomegaly (150 
gm.), endocardial thickening, hypertrophy and 
dilatation of the left ventricle. The right ven- 
tricle also was involved, but to a much lesser 
degree. 


Case 1. R. S., a three year old colored male, 
was admitted on August 17, 1958, for the third 
time with the main complaints of shortness of 
breath and poor appetite. He had been hospital- 
ized for tracheobronchitis at the age of five 
months, at which time a tracheostomy was 
performed. On July 24, 1958, he was rehospital- 
ized for congestive heart failure. 

Physical examination on last admission re- 
vealed a chronically and acutely ill child, some- 
what malnourished and in mild respiratory 
distress, with suprasternal retraction. Pertinent 
findings were moist rales at the base of both 
lungs with rhonchi throughout. The examina- 
tion of the heart revealed a visible point of 
maximal impulse in the fifth and sixth inter- 
costal spaces. The rate was 140 per minute, 
without murmurs. The liver was palpable 3 
finger breadths below the right costal margin. 
The clinical impression was heart disease of 
undetermined etiology. 

Review of all chest roentgenograms indicated 
progressive generalized cardiomegaly with pul- 
monary congestion (Fig. 2, 4-C). On July 24, 
1958, fluoroscopy of the heart was done, and it 
was noted that the pulsations over the left 
ventricle were almost completely absent, while 
in the right ventricle the motion was within 
normal limits. The electrocardiogram was ab- 
normal due to S-T changes. 

The patient was treated with digoxin and 
antibiotics with apparent improvement for 
two days; then his temperature rose and his 
condition deteriorated, with increased diffi- 
culty in respiration and congestive heart failure, 
until his demise, which occurred suddenly. 

At autopsy the heart was found to be en- 
larged, weighing 250 gm. The enlargement was 
mainly due to dilatation and hypertrophy of 
the left ventricle. The endocardium was mark- 
edly thickened, whitish in color and hard in 
consistency. Similar changes, however, in mini- 
mal degree, were noted in the right ventricle 
and left atrium. No associated congenital ab- 
normalities were present. The microscopic 
diagnosis was endocardial fibroelastosis involv- 
ing mainly the left ventricle. 


* Assistant Professor, Department of Radiology, Medical College of the University of Alabama. 
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Fic. 1. Case 1. Roentgenograms on (4) October 29, 1958, (B) November 4, 1958, and (C) December 29, 
1958, showing marked progessive cardiomegaly with congestive heart failure. 


DISCUSSION 


The clinical problem of endocardial 
fibroelastosis has been widely covered,’ 
being one of the most common cardiac 
conditions associated with death in children 
under the age of ten.‘ 

The roentgenographic findings are car- 
diomegaly, with preponderance of the left 
ventricle, and congestive heart failure.® 
The heart silhouette usually is globular®* 
but this is not diagnostic of the condition. 

The electrocardiographic findings have 
been described by several authors?*:+"and 
are not specific. 

The characteristic angiocardiographic 
feature has been described by some authors 
as the unchanging size and contour of the 
left ventricle where no change in systolic 
and diastolic volume occurs. Others have 
observed delayed emptying of a dilated 
and thickened left ventricle.* The final re- 
sult of the disease is a thickened endocar- 


dium that limits contraction and expansion 
of the ventricles.* These findings are in 
accordance with the fluoroscopic findings in 
our patients. 

Pathologically, cardiomegaly is a con- 
stant finding.” The frequency with which 
various heart chambers and valves are re- 
ported to be affected varies with different 
observers. In general, all of them stress the 
overwhelming preponderance of left ven- 
tricular involvement, often without in- 
volvement of any other chamber.!:*®!%" 
Usually the endocardium is thickened over 
the whole chamber.’ 


SUMMARY 


A fluoroscopic sign is described which has 
proved to be of value in the antemortem 
diagnosis of 2 cases of primary endocardial 
fibroelastosis. 

This sign consists of lack of demonstrable 
pulsation of the left ventricle in contrast 


Fic. 2. Case 11. Roentgenograms on (4) June 26, 1958, (B) July 24, 1958, and (C) August 18, 1958, 
showing marked progressive cardiomegaly with congestive heart failure. 
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to a normal motion of the right ventricle. 

Angiocardiographic studies have also 
demonstrated the absence of normal mo- 
tion of the left heart chamber. 

Pathologically, most authors stress the 
overwhelming preponderance of left ven- 
tricular involvement in this disease, which 
probably is the cause of the limitation of 
contraction and expansion of the left ven- 
tricle observed at fluoroscopy. 


Alvaro Ronderos, M.D. 
Department of Radiology 
University Hospital 
Birmingham 3, Alabama 
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ROENTGENOLOGIC FINDINGS IN PERTUSSIS* 


WITH PARTICULAR EMPHASIS ON THE “SHAGGY HEART” SIGN 
By HOWARD J. BARNHARD, M.D., and W. T. KNIKER, M.D. 


LITTLE ROCK, ARKANSAS 


can produce almost any 
roentgenologic change in the lungs in- 
cluding atelectasis, emphysema, increased 
markings and consolidation. As a conse- 
quence it has been considered impractical 
to attempt to diagnose or even suggest 
pertussis on the basis of a chest roentgeno- 
gram.! However, during recent months we 
have been struck by the frequency with 
which a rather distinctive roentgenologic 
chest pattern has been seen in cases of 
pertussis. This pattern basically consists of 
dense markings which fan out around the 
heart border and so obscure it that we have 
tended to call this the “shaggy heart” sign. 
When fullblown, the finding permits us to 
suggest the diagnosis of pertussis with con- 
siderable confidence. 

In searching the literature we note that 
similar findings were reported as early as 
1930 by Géttche and Erés® and again in 
1938 by Debré and associates.? It seems 
likely, however, that many cases of right 
middle lobe consolidation or atelectasis, 
frequent in pertussis, were included in their 
cases. Conversely, a report in 1957 by 
Fawcitt and Parry? of 1 5163 cases of per- 
tussis divided the findings into atelectasis, 
consolidation, hilar lymph node enlarge- 
ment, pneumonia, and infiltrate, but they 
did not single out any pattern such as we 
describe. 

We feel that the “shaggy heart” sign, 
though not pathognomonic, has real signif- 
icance and that it should be put to use. 


MATERIAL AND METHOD 


The records and roentgenograms of all 
children admitted to University Hospital 
with pertussis between July, 1955 and 
June, 1959 were examined. Out-patients 
were excluded from this study because, 


until recently, illnesses seen in the out- 
patient department were not coded and, 
therefore, would be almost impossible to 
find. Cases were carefully selected to 
represent actual pertussis with as little 
doubt as possible. It is technically difficult 
to culture the Hemophilus pertussis, par- 
ticularly in the paroxysmal phase when 
most of our patients were first seen. All 26 
who had nasopharyngeal culture failed to 
grow the organism Bordet-Gengou 
medium. However, all cases had the typical 
development of the disease from the 
catarrhal through the paroxysmal to the 
resolution phase;‘ additional features such 
as leukocytosis with marked mononuclear 
preponderance and exposure to known cases 
were usual. These patients ranged in age 
from three weeks to ten years, ten months. 

These cases do not represent a random 
selection. Younger patients, particularly 
under one year of age, were routinely 
hospitalized; but patients over two years 
of age were not admitted unless serious 
respiratory difficulty or encephalopathy 
was present. 

In addition to posteroanterior roentgeno- 
grams of the chest, lateral roentgenograms 
were available in almost all cases. All 
roentgenograms were reviewed and eval- 
uated in chronologic sequence without 
benefit of knowledge of the clinical course 
of the patient. Findings of emphysema, 
atelectasis, increased markings, consolida- 
tion, and the “shaggy heart” sign were 
noted when present, and except for pneu- 
monia and atelectasis were graded as mild, 
moderate, or severe. “Increased markings” 
refer to heavy pulmonary markings radiat- 
ing from the hili. The term is descriptive 
only and, though admittedly vague, it has 
the advantage of being universally under- 
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stood. In a subject who had not inspired 
deeply, the markings were accordingly 


downgraded. “Pneumonia,” as used, in- 
cludes everything from a small patchy 
infiltrate to lobar consolidation. 

Some investigators® stressed hilar prom- 
inence while others’ noted it only infre- 
quently. We did not find hilar prominence 
often enough to include it in our tabulation. 

Once the data were assembled various 
items such as age, sex, race, time of year 
and location were compared with the find- 
ings on chest roentgenograms to see if any 
trends were apparent. 

No case was hospitalized in the catarrhal 
(preparoxysmal) stage. For this reason, 
Chart 1 includes only the paroxysmal and 
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resolution stages. The paroxysmal stage 
usually lasts two to three weeks. For the 
sake of uniformity we have arbitrarily 
placed all cases within the framework of 
three weeks. 


RESULTS AND DISCUSSION 


The “shaggy heart” sign is well shown 
in Figures 1 and 24. Both cases were 
graded severe and demonstrate the great 
similarity present throughout the group, 
particularly the almost jagged appearance 
of the obscured heart borders. This shag- 
giness may end abruptly just beyond the 
heart or it may blend partially with densi- 
ties occupying more peripheral areas. The 
mildest form (Fig. 3), or perhaps it is 


CASE | PERIOD IN DISEASE WHEN FILMS WERE MADE INI IF’ 
PAROXYSMAL RESOLUTION JPNEUMONIA ENCEPHALOPATHY) REMARKS ON COURSE 
ISYMPT.< "P" I+ +++) 
Mi ie DIED ON FIRST HOSPITAL DAY IN 
APNEIC EPISODE 
MILD - UNEVENTFUL RECOVERY 
+ MODERATELY SEVERE ILLNESS - 
RAPID RECOVERY 
MILD- QUICK RECOVERY 
GRADUAL BUT STEADY IMPROVMENT 
P wae MINIMAL C.N.S. SEQUELAE 
PROBABLE RESIDUAL PNEUMONIA AND 
9 MONTHS BRAIN DAMAGE AT TIME OF LAST 
FILM 
RESPONDED RAPIDLY TO ANTIBIOTICS 
C.A.,W.F © ASYMPTOMATIC AFTER SECOND 
1 9712 YRS. FILM 
O.L.0.,Col.# RAPID IMPROVEMENT APPARENTLY 
2 4/12 YRS WELL ON DISCHARGE 
+ 
JP, Colt MARKED RESIDUAL BRAIN DAMAGE 
3 YRS. 
We GRADUAL IMPROVEMENT; ONLY MIN - 
3 9/12 YRS IMAL PERSISTENT COUGH AT TIME OF 
LAST FILM 
SHOCK AND COMA AT TIME OF FIRST FILM, 
PAM. Pp +++ ONLY MINIMAL NEUROLOG SEQUELAE AT 
TIME OF SECOND FILM 
PNEUMONIA 
C.J, Col. TELECTASIS RAPID RECOVERY AFTER ANTIBIOTICS 
5 8/12 YRS. 
DEGREE INDICATED Ly NUMBER 
OF BLACK SQUARE: 
BIS. We PRESENCE OF PNEUMONIA OR P -_ RAPID RECOVERY AFTER ANTIBIOTICS 
9 6/2 YRS. ATELECTASIS INDICATED BY 
4 x 


Tw.,Col. 
3 1/2 WEEKS 


UNCOMPLICATED. MILD- GRADUAL 
IMPROVEMENT 


MILD - UNCOMPLICATED RECOVERY 


AC.,Col. MODERATELY ILL - GRADUAL 
4 WEEKS IMPROVEMENT 
on ~ MILD-RAPID RECOVERY 
FL.B.,Col MILD GRADUAL IMPROVEMENT 
3 MONTHS 
an D 8 MILD GRADUAL IMPROVEMENT 
DIED ON I2th HOSPITAL DAY 
AUTOPSY : EMPHYSEMA , ATELECTASIS, 
PNEUMONIA, ABSESSES IN LUNGS 
MODERATELY ILL- D. PNEUMONIA 
PAS.,W.9 + CULTURED IN THROAT. RAPID IMPROVE- 
mos MENT ON ANTIBIOTICS 
RLC,Col.f BETA HEMOL. STREP CULTURED FROM 
THROAT. QUICKLY CLEARED WITH 
© (3 MONTH INTERVAL ) 
Gs - MILD- RAPID RECOVERY 
6 MONTH 
~ MILD-RAPID RECOVERY 
RS.,Col.¢ SEVERE-POST-ENCEPHALITIC SEQUELAE 
8 MONTHS CHEST AND CONSTITUTIONAL Sx CLEARED 
MJS.,Col# os SOME CNS SEQUELAE REMAINED 
9 MONTHS 
RFK,we MODERATELY ILL -GRADUAL SLOW 
MONTHS IMPROVEMENT 
LC MILO- RAPID IMPROVEMENT 
14 MONTHS 
MILD-RAPID IMPROVEMENT 
AM,Col # +++ SEVERELY ILL- RESIDUAL CNS 
6 6/12 YRS DAMAGE AND PARALYSIS 
BLUNTED C-P ANGLE PNEUMO-THORA 
(TAP) mT 
MILD- STEADY IMPROVEMENT AFTER 
THORACENTECIS 
10 10/12 YRS. 8 Weexs 
TIME IN WEEKS © | Mo LATER MILO MARKINGS 


3 Mos LATER NORMAL 


Cuarrt 1. The 13 cases on the opposite page demonstrated the “shaggy heart” sign. The remainder did not. 
Patients are listed in order of increasing age within each group. Each rectangle indicates a roentgeno- 
graphic examination of the chest. The code box details the five variables evaluated. (The shagginess bar 
is in heavy line in the patients so affected.) 
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Fic. 1. C. A., a white female aged one year, nine 
months. Severe “shaggy heart” sign which per- 
sisted in lessening degree for two and one-half 
months beyond the paroxysmal period. 


actually a regressing phase (Fig. 28), 
usually obscures only a part of the cardiac 
silhouette. Thirteen of the 32 patients 
demonstrated the “shaggy heart” sign. 
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These patients are presented in Chart 1 
in order of increasing age followed by the 
non-“‘shaggy heart” group in similar order. 

The “shaggy heart” pattern charac- 
teristically begins in the paroxysmal stage 
and tends to extend into the resolution 
period. The case shown in F igure 1 dem- 
onstrated the “shaggy heart”’ sign for the 
longest time, being present ten weeks be- 
yond the paroxysmal phase. Frequently, 
however, the “shaggy heart” is present 
during only part of the paroxysmal period. 
Thus, if chest roentgenograms were taken 
at the “wrong” time, the “shaggy heart” 
sign would not be present. We might pos- 
tulate, therefore, that an even greater 
number than shown in this series actually 
had the finding at one time or another. 

While the “shaggy heart” sign has 
proved unusually reliable in the diagnosis 
of pertussis, we do not mean to imply that 
other possibilities do not exist. Among 
entities to be considered in the differential 
diagnosis are aspiration pneumonias, par- 
ticularly those associated with hydrocar- 
bons such as kerosene, interstitial or 
bronchopneumonia, and cystic fibrosis of 
the pancreas. 

The presence of shagginess is associated 
with more severe disease as reflected by 


Fic. 2. J. P., a Negro female aged three years. (4) Severe “shaggy heart” sign. Note striking similarity to 
Figure 1. (B) Resolved to mild shagginess three weeks later. 
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encephalopathy, clinical signs of pneu- 
monia, and.a more prolonged course. The 
degree of shagginess, however, does not 
seem to be related to severity of clinical 
disease. 

What do “increased markings” connote? 
In the “shaggy heart” group, 9 cases had 
the “shaggy heart” finding on their initial 
roentgenogram. Of the remaining 4, 3 had 
increased markings, which were later 
followed by the “shaggy heart”’ sign. While 
this correlation may have some significance, 
it should also be pointed out that in the 
non-“‘shaggy heart” group 7 who had in- 
creased markings on earlier roentgenograms 
did not show shagginess on subsequent 
examinations. 

Emphysema was most commonly seen 
below one year of age. All 6 “shaggy heart” 
cases in this age group had emphysema of 
mild degree, while of the 7 older patients 
only one had emphysema. In the non- 
“shaggy heart” group g out of the 15 below 
one year of age had emphysema but, in- 
terestingly, the degree of severity tended to 
be greater than in the “shaggy heart” in- 
fant group. One of the 4 older children in 
this group had emphysema. 

Atelectasis was found in 3 of the “shaggy 
heart” cases and 3 of the non-“shaggy 
heart” cases, usually as an accompaniment 
to consolidation. It involved more than 
one lobe only once and never existed with- 
out associated findings. 

The frequency of positive findings in the 
non-“shaggy heart’ group is interesting. 
Although only 2 of the 1g in this group were 
completely normal throughout their roent- 
genologic study, the number increases to 8 
if we add the 6 cases with minor increased 
markings and/or minor emphysema. 

No correlation, however remote, could 
be found between the presence of the 
“shaggy heart” sign and sex, season or area 
of the state. In addition, the absolute 
incidence was unrelated to either prev- 
alence of pertussis in any area, or to an- 
nual variations. These latter factors tend 
to rule out a species variant of the Hemo- 
philus pertussis. The racial incidence of the 
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Fic. 3. B. F., a white female aged nine months. Fre- 
quent roentgenography never showed more than a 
mild “‘shaggy heart” finding. 


entire series was exactly equal, 16 Negroes 
and 16 white, but, surprisingly, 9 of the 13 
showing the “shaggy heart” pattern were 
white. The increased incidence among the 
older patients (over two years) may be 
considered a reflection of the fact that the 
younger group was diluted since all infants 
were admitted, whereas in the older group 
only the very ill were hospitalized. 

It is difficult to speculate on the patho- 
physiologic basis for the “shaggy heart” 
sign. One could implicate the tendency for 
the viscid mucus*" to plug bronchi 
easily and yet we had a large portion of the 
“shaggy heart” cases in the older group 
whose larger bronchi would be more dif- 
ficult to block. Perhaps the effect is due to 
blockage of the smaller more peripheral 
bronchi; but if this were so the younger 
patient would have the more proximal 
bronchi occluded with more definitive 
findings of atelectasis, and this was an 
infrequent occurrence. 

Caffey in his classic textbook, Pediatric 


| 


450 


X-Ray Diagnosis,! had an_ illustration 
strongly resembling that which we are 
describing; he considers it to reflect bron- 
chopneumonia complicating pertussis. 
While bronchopneumonia may be the 
answer, we feel that there are some points 
which may be raised against it. Certainly, 
if this pattern is bronchopneumonia, both 
its appearance and the length of time it 
takes to clear are atypical; but we grant 
that these variants may be related to the 
underlying pertussis. Perhaps a_more valid 
argument is that 5 of the 13 cases which 
presented the appearance of the “shaggy 
heart” did not have symptoms or clinical 
findings of pneumonia. Included in these 5 
were cases which showed moderate or 
severe shagginess. It is true that in our 
nonshaggy group we occasionally found 
roentgenologic evidence of pneumonia 
without recorded clinical findings of pneu- 
monia; but all of these cases had only 
minor roentgenologic findings and the 
clinical signs, being similarly mild, may 
have been masked by the generalized ill- 
ness. 


SUMMARY AND CONCLUSIONS 


The raggedly obscured heart border is a 
frequent finding in pertussis, beginning 
during the paroxysmal phase of the dis- 
ease. While not pathognomonic, this 
“shaggy heart’ sign should strongly sug- 
gest pertussis. 

The size of the patient group and the 
lack of random case selection preclude a 
statistical analysis. However, a trend ap- 
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pears to exist towards the “shaggy heart”’ 
sign being associated with more severe and 
prolonged illness. 


Howard J. Barnhard, M.D. 

University of Arkansas 
Medical Center 

Little Rock, Arkansas 
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THE VERTICAL FISSURE LINE* 


By LAWRENCE A. DAVIS, M.D. 
LOUISVILLE, KENTUCKY 


HE main interlobar fissures are well 

known and frequently visualized on 
roentgenography. Occasionally, the acces- 
sory lobes, such as the inferior accessory, 
and azygos lobes are seen. In general, the 
major fissures are visualized only in the lat- 
eral projection and the minor fissure in both 
projections. Normal fissures can be visual- 
ized since they are seen in normal newborn 
infants several hours after birth. 

That the major fissures are not always 
precisely in the coronal plane has been dem- 
onstrated by the fact that slight rotation 
will occasionally bring them out when 
they are not visualized in the true lateral 
projection. The plane of the fissures may be 
curved, in part, as is indicated by occa- 
sional duplication of the fissures visualized 
in the lateral view. The major fissure, itself, 
does not always form a single plane, but can 
divide into two planes, with the angle be- 


tween these two planes anteriorly directed 
and at the junction of the take-off of the 
minor fissure.' 

In infants and children, a vertical fissure 
line has been noted paralleling the right 
thoracic wall and ending in the vicinity of 
the minor fissure (Fig. 1, 4 and B). These 
fissures have been seen in patients with nor- 
mal hearts but, more frequently, are asso- 
ciated with those patients with enlarged 
hearts. In our series, in 19 of the 29 patients 
demonstrating the vertical fissure line there 
was evidence of catdiomegaly. Fluid may 
accumulate in this fissural space, as in any 
other pleural space, and pneumonic infil- 
trates can be limited by this septum. 

The vertical fissure line is, according to 
our studies, the lateral portion of the major 
fissure which has been directed in an anter- 
ior position so that this portion of the fis- 
sure is in a sagittal plane and thus is visual- 


(B) Detail of right lung. 


Fic. 1. Five month old male with congenital heart 
disease. (4) The heart is enlarged and the 
lungs are overvascularized. The vertical fissure 
line is seen in the right lower lateral hemithorax. 


* From the Radiology Department, the Children’s Hospital and the University of Louisville Medical School, Louisville, Kentucky. 
. Presented before the Society for Pediatric Radiology, September 21, 1959, Cincinnati, Ohio. 
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MIDOLE 


MIDDLE 
BE LOBE 


Fic. 2. Diagrammaticrepresentation of (4) the normal 
relationship of the major fissure to the lobes, and 
(B) the relationship which exists when the vertical 
fissure line is present. 


Fic. 3. Three month old female with congenital 
heart disease (single ventricle). (4) The vertical 
fissure line is demarcated by a pneumonic infil- 
trate. (B) Postmortem roentgenogram (two days 
after 4). A wire has been placed in the major 
fissure anteriorly. Its position corresponds with the 
vertical fissure. 
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ized on the frontal roentgenogram (Fig. 2). 
The mechanism would seem to be ex- 
plained, in those patients with enlarged 
hearts, by the rotation of the fissure as the 
mediastinum enlarges. This explanation 
does not apply in the patient with the nor- 
mal heart. 

In 1 patient, a vertical fissure line was 
identified during life (Fig. 34) and at post- 
mortem examination this line was seen to 
coincide with the lateral inferior aspect of 
the major fissure. A wire placed in the fis- 
sure coincided with the premortem fissure 
line (Fig. 3B). 

The major fissure, as described above, 
actually consists of two segments divided 
by the insertion of the minor fissure. With 
cardiac enlargement the lower lobe appears 
to pivot on its hilar attachments in relation 
to the fixed middle and upper lobes. Thus, 


Fic. 4. Eleven month old male. (4) Pneumonia is 
noted in both upper lobes. A vertical fissure line is 
present which was mistaken for a pneumothorax. 
(B) Tension pneumothorax present following 
pleural puncture. 
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the upper portion of the vertical fissure line 
ends in the minor fissure. 

The portion of the upper lobe lateral to 
the vertical fissure is thin. An apparent lack 
of vascular markings has caused misdiag- 
nosis of localized pneumothorax. In 1 pa- 
tient (Fig. 44), because of fhis mistake 
pleural aspiration was attempted and, as a 
result, a large tension pneumothorax devel- 
oped subsequently (Fig. 48). This required 
an open thoracostomy tube for decompres- 
sion. 


SUMMARY 


A vertical fissure line was noted in 29 pa- 
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tients on chest roentgenograms and its ap- 
pearance was related to the rotation of the 
lateral portion of the major fissure into a 
sagittal plane. The area lateral to this line 
should not be mistaken for a pneumo- 
thorax. 


226 East Chestnut Street 
Louisville 2, Kentucky 
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CRANIOSYNOSTOSIS* 


By HARRIS W. KNUDSON, CAPTAIN, USAF, MC,t and ROBERT A. FLAHERTY, M.D.t 


LACKLAND AIR FORCE BASE, TEXAS 


REMATURE closure of the sutures of 

the skull is an abnormality which may 
result in attenuation of the volume of the 
cranial vault, deformity of the cranium 
and, occasionally, deformity of the face. 
The changes that occur depend upon the 
sutures involved and the time of closure. 
The rapidly growing infant brain normally 
stimulates the enclosing calvarium to en- 
large in all directions. In craniosynostosis 
the ability of the skull to enlarge is partially 
restricted, to a greater or lesser extent. Be- 
cause craniosynostosis is a condition which 
is often amenable to operative therapy, its 
early recognition and treatment are man- 
datory. 

This report is concerned primarily with 
the roentgenographic features of cranio- 
synostosis noted in 36 cases observed dur- 
ing the past three years at the USAF Hos- 
pital, Lackland.. The roentgenograms in 
these cases were reviewed to determine the 
reliability of the known roentgenographic 
signs of craniosynostosis and the diagnostic 
accuracy that can be expected. 


PHYSIOANATOMY 


The etiology of craniosynostosis is not 
known.’ A single suture may be involved or 
there may be premature closure of multiple 
sutures. 

In the development of the skull, bone is 
formed at the margins of the sutures and 
growth occurs at right angles to them. 
When closure occurs, bone growth stops at 
that suture. Thus, when the sagittal suture 
closes, lateral growth of the parietal bones 
stops and the head becomes elongated. 
Fusion of the coronal sutures prevents 
anteroposterior growth and the skull be- 
comes foreshortened, broad, and the fore- 
head flattened. Deformities of the face and 


orbits also can occur. The orbits may be 
small and, in certain instances, asymmetric. 
Orbital deformity may result in proptosis. 
Premature fusion of the lambdoid suture 
causes flattening of the occiput and some 
foreshortening of the skull. In cases of gen- 
eralized premature closure of the sutures, 
the vertical diameter is increased. Because 
of restriction of lateral and ventrodorsal 
growth, there is compensation through 
vertical expansion in the region of the 
anterior fontanelle. The metopic suture 
normally is closed at birth. Premature 
closure in utero causes a pointed forehead. 

In the evaluation of the sutures of any 
given patient, it should be remembered 
that closure of the sutures following the 
cessation of brain growth is not of itself ab- 
normal. The early suture closure frequently 
seen in cerebral dysgenesis occurs because 
the stimulus to remain open, engendered 
by the growing brain, has been withdrawn.*® 
Scammon and Dunn‘ evaluated normal 
brain growth and head size. They concluded 
that after three years of age there is only 
slight brain growth and that any increase in 
head size is due largely to thickening of the 
calvarium and enlargement of the para- 
nasal sinuses. 

Little can be gained by operating on 
fused sutures at an age when brain growth 
has largely ceased. For optimal results in 
preventing mental retardation and severe 
deformity, surgery must be performed in 
the first few months of life. Simmons and 
Peyton® cite Balk, whose study of 2,000 
normal skulls indicated that there is early 
closure of the sutures in a certain percent- 
age of normal people. After the age of three, 
he found a significant number with one or 
more closed sutures, the incidence remain- 
ing constant after the age of six. He con- 


* This paper represents the personal viewpoint of the authors and is not to be construed as a statement of official Air Force policy. 
+ From the Department of Radiology, USAF Hospital, Lackland, USAF Aerospace Medical Center (ATC), Lackland Air Force 


Base, Texas. 


t Formerly from above installation, now from Ft. Wayne, Indiana. 
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Fic. 1, Sagittal suture closure. (4) Marked elongation is characteristic. The cephalohematoma may be re- 
lated to the inability of the skull to mold normally at birth. (B) Piling up of bone along the margins of 
the suture is usually seen in closure of the sagittal suture. 


cluded that closure of sutures between four 
and six years of age is a variation of normal. 
Clinical studies tend to support this thesis. 
Ingraham ef al.? reviewed 50 cases of 
craniosynostosis. They found that 55 per 
cent of these cases were less than twelve 
months old and all were under two years of 
age. 
DISCUSSION 


In our group of 36 cases, there were 27 
males and g females. There was a familial 
history of craniosynostosis in 3 cases. 

Most authors note a high incidence of 
other anomalies associated with craniosyn- 
ostosis. The most frequent abnormality is 
syndactylism.! We encountered 2 cases of 
syndactylism, one hypospadia with horse- 
shoe kidney, one agenesis of the corpus 
callosum and cleft palate. Associated anom- 
alies occur frequently enough to warrant 
further investigation in each case of cranio- 
synostosis. Cephalohematoma was present 
in 4 cases. This association may be related 
to inability of the skull to mold normally at 
birth. 


Fic. 2. Unilateral coronal suture closure. The elonga- 
tion of the orbit and deformity of the greater 
wing of the sphenoid with its apparent origin at the 
apex of the orbit are diagnostic. 
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Fic, 3. Bilateral coronal suture closure. (4) The orbits and sphenoid bones are symmetric. (B) The coronal 
sutures are obliterated and the skull is foreshortened. 


ROENTGENOGRAPHIC FEATURES 


The diagnosis is quite obvious when the 
roentgenograms . demonstrate the late 
changes of severe deformity, marked in- 
crease in digital markings, complete ob- 


literation of suture lines and piling up of 
bone along the sutures. The early roent- 
genographic diagnosis is often difficult. 
Before the late changes occur, the roent- 
genographic diagnosis of premature syn- 
ostosis must be based on less dramatic de- 
formity of the calvarium and facial bones, 
bony bridging of the suture, narrowing or 
indistinct sutures and sclerotic margins 
along the sutures. Deformity of the cal- 
varium is always present to a greater or 
lesser extent. Partial closure of a suture 
(even a segment a few millimeters long) has 
the same physiologic effect as complete 
fusion of the sutures.! Only the resulting de- 
formity may be evident while the suture it- 
self appears normal. The width of the 
suture line of and by itself is not a reliable 
sign because of the variation seen in normal 
infants. Bony sclerosis immediately adja- 
cent to a narrowed suture may be sugges- 


Fic. 4. Lambdoid suture closure. The flat occiput 
and small posterior fossa are characteristic. The 
suture margins are dense but the sutures are not 
obliterated in this case. 
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tive of craniosynostosis but in our experi- 
ence proved unreliable. 

The deformity of some types of cranio- 
synostosis may be simulated by pressure 
deformities resulting from posture in in- 
fants.’ This is particularly true of the flat- 
tening of the occiput sometimes seen in 
mentally defective or chronically ill infants 
who infrequently move their heads. This 
apparently occurs in normal infants rarely 
and to a lesser degree. We have observed 
one such infant with moderate but definite 
flattening of the back of the head whose de- 


formity disappeared entirely by the age of 


five months. Unless the occipital deformity 
is severe and the infant is otherwise normal, 
the diagnosis should be made with caution. 
In microcephaly where the sutures are seen 
to be closed, generalized craniosynostosis 
can be excluded since there will be no signs 
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of increased pressure and the vertical diam- 
eter will not be increased. 

To discuss in an orderly fashion the re- 
liable and characteristic signs of craniosyn- 
ostosis we will examine our 36 cases by 
groups in the several clinical types. 

Sagittal Suture (Fig. 1, 4 and B). In 22 
cases varying from newborn to two years of 
age, the sagittal suture alone was closed. 
The majority was diagnosed by five months 
of age. All cases in this group exhibited 
roentgenographically marked elongation 
of the skull with bony bridging of the 
suture. None had evidence of increased 
intracranial pressure. Only one infant was 
diagnosed as mentally retarded. 

Unilateral Coronal Suture (Fig. 2). In 2 
cases the coronal suture was closed uni- 
laterally. Although this type may not re- 
strict the volume of the cranial vault to a 


Fic. 5. Metopic suture closure. (4) The orbits are close together and the long axis is vertical. The deformity 
may be more striking clinically than roentgenographically. (B) An additional congenital defect in this pa- 


tient was agenesis of the corpus callosum. Pneumoencephalogram demonstrated the typical “ 


deformity. 


bat wing” 
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Fic. 6. Sagittal and unilateral coronal suture closure. (4) The elongation is similar to the case in Figure 14. 
(B) The deformity of the orbit and sphenoid is similar to the case in Figure 32. 


significant degree, there can be severe de- 
formity. The diameters of the skull were 
not grossly altered. The orbit on the in- 
volved side was drawn up in a superolateral 
direction, and the greater wing of the 
sphenoid appeared continuous with the 
apex of the deformed orbit in the antero- 
posterior projection. In one case the me- 
topic suture was present and curved later- 
ally toward the involved side. 

Bilateral Coronal Suture (Fig. 3, 4 and 
B). Only one case of bilateral closure of the 
coronal sutures was encountered. The head 
was foreshortened and broad. Both sutures 
were obliterated. The orbits were sym- 
metric and small but there was no prop- 
tosis. There was no clinical or roentgeno- 
graphic evidence of increased intracranial 
pressure. The symmetric orbits and short- 
ened skull are features that definitely 
distinguish this type from the unilaterally 
closed coronal suture. 

Lambdoid Suture (Fig. 4). Two cases of 
bilateral closure of the lambdoid sutures 
were seen. The posterior fossa was small. 


The occiput was flat. The digital markings 
of the occipital bone were very prominent 
but other signs of increased intracranial 
pressure were lacking. There was thicken- 
ing of the bone along the margins of the 
sutures although the sutures were not com- 
pletely obliterated. One infant had a cepha- 
lohematoma. As mentioned earlier, the 
diagnosis of this form of craniosynostosis 
should be approached with caution in 
borderline cases because of an apparent 
wide variation in the appearance of the 
normal occiput. 

Metopic Suture (Fig. 5, 4 and B). Two 
cases of premature closure of the metopic 
suture were seen. This must be an early in 
utero phenomenon in that the suture is 
normally closed at birth without deform- 
ity. Roentgenographically, the orbits were 
close together and the suture sclerotic. The 
other major dimensions of the skull were 
normal. The pointed forehead was more 
apparent clinically than roentgenographi- 
cally. One of the two cases had a cleft palate 
and agenesis of the corpus callosum. 
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Fic. 7. Sagittal and bilateral coronal suture closure. (4) Skull is foreshortened and tall since much of the 
growth must be in the region of the anterior fontanelle. (B)The digital markings are increased. 


Sagittal and Unilateral Coronal Sutures 
(Fig. 6, 4 and B). Two cases of closure of 
the sagittal with unilateral closure of the 
coronal suture were seen. The distinguish- 
ing features of this type were elongation 
of the head as seen in isolated closure of 
the sagittal suture, and deformity of the 
orbit on the involved side as seen in iso- 
lated closure of the coronal suture. In one 
case the metopic suture was present and 
curved laterally toward the fused coronal 
suture. 

Sagittal and Bilateral Coronal Sutures 
with or without Involvement of Other Minor 
Sutures (Fig. 7, 4 and B). Five cases of 
closure of the sagittal suture with bilateral 
coronal suture closure were seen. Three of 
these had involvement of other minor 
sutures. Three cases exhibited definitely 
increased digital markings. The diameters 
of the skull in the anteroposterior and 
transverse directions were decreased. 
Growth vertically through the region of the 
anterior fontanelle resulted in the typical 
oxycephaly or turret skull. One adult ex- 
hibited severe facial deformity resulting 
from premature fusion of the sutures of the 


maxillary bone. Cases with such extensive 
involvement should present no diagnostic 
problem. It is not necessary to identify the 
involved minor sutures since the surgical 
attack will be aimed at the major sutures 
or morcellation of the whole skull. 


SUMMARY 


1. Premature closure of the cranial su- 
tures is a congenital abnormality. Clinical 
and roentgenographic evidence of the ab- 
normality is usually evident in the neonatal 
period. 

2. The roentgenographic features are 
characteristic, and the individual suture 
involvement can usually be specified to 
guide the surgeon. 

3. Although the suture may be fused for 
only a very short segment, growth along 
the entire suture is halted.Clinically, and 
even with exposure of the suture at the 
operating table, the suture may appear 
normal. The entire suture must be excised 
regardless of the actual extent of the fusion. 

4. Optimal results in preventing brain 
damage and severe deformity require 


early surgical attack. Operation after the 
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CRANIOMETAPHYSEAL DYSPLASIA* 


By ENRIQUE SCHWARZ, M.D.+ 


CHICAGO, ILLINOIS 


N UNCOMMON and seldom recog- 
nized bone dysplasia has Been recently 
described as forming a definite clinical and 
roentgenologic entity. Jackson and co- 
workers® were the first to call it ‘“‘cranio- 
metaphyseal dysplasia.”’ This familial bone 
disease is characterized by a failure of 
metaphyseal modeling of the long bones 
associated with skull changes. About 22 
such cases have appeared in the literature 
under different names since Pyle” first de- 
scribed his patient in 1931. Little considera- 
tion was originally given to the skull ab- 
normalities found in these patients and 
some cases have been erroneously reported 
as osteopetrosis”!® and leontiasis ossea.* 
The cranial manifestations were recently 
discussed by Mori and Holt" but the term 
“craniometaphyseal dysplasia” is not used 
in their report. 


CLINICAL FEATURES 


The condition manifests itself early in 
life by knock knee, weak feet and palpable 
expansion of the metaphyseal ends of the 
long bones. Limited motion of elbows and 
unusual length of the extremities may be 
observed. Other patients show bowing of 
the long bones or bony deformities after re- 
peated fractures.® 

When severe skull changes occur, the 
clinical picture resembles that of leontiasis 
ossea or fibrous dysplasia. Hypertelorism 
and cranial nerve abnormalities with hear- 
ing and visual loss have been reported and 
have been found to depend on the extent of 
the osseous changes." 

No characteristic changes are found in 
the blood studies. The bone maturation and 
general health are not impaired, and no 
mental retardation is present. Siblings of 
normal parents are affected in both sexes 
and, according to Jackson ef a/., an auto- 
somal recessive inheritance is probable. 


REPORT OF A CASE 


This is a case of an eighteen year old white 
girl with a history of bony deformities in her 
legs since the age of two. A diagnosis of osteo- 
genesis imperfecta was made and multiple sur- 
gical procedures have been performed with 
recurrence of the deformities. Scoliosis, deform- 
ity of both elbows and frontal bossing of the 
head have been present for many years. The 
patient has had poor general dental health 
since the onset of dentition. No history of bone 
disorders in the family was obtained. Her par- 
ents are normal and have no other children. 

The physical examination revealed a short, 
deformed, white girl of normal mentality. Bi- 
lateral frontal bossing and a prominent man- 
dible were noted. The teeth were in poor condi- 
tion and showed multiple deep caries. The 
chest was deformed due to severe scoliosis, and 
there was bowing of the thighs and lower legs. 
Cubitus valgus and coxa valga deformities were 
present bilaterally. The metaphyseal ends of 
the extremities felt widened on palpation. 

The laboratory findings revealed a normal 
hemogram. Serum calcium was in the lower 
limits of normal and phosphorus was normal. 
The alkaline phosphatase was 14.2 units (nor- 
mal: 2-4 in adults; 5—15 in children). The basal 
metabolism rate was elevated, +33 per cent 
(normal 10—20). 


ROENTGENOLOGIC FEATURES 


The failure of constriction present in the 
bones of patients with craniometaphyseal 
dysplasia manifests itself as a generalized, 
symmetric and smooth expansion of the 
metaphyseal ends of the long bones. These 
areas show a markedly thinned cortex and 
diminished density of the underlying bone. 
Coarse, dense trabeculations and trans- 
verse growth disturbance lines are seen 
commonly in the involved areas. There is a 
smooth transition into normal appearing 
bone at the level of the mid-diaphyses as 
the dysplasia is confined to the meta- 
physeal ends. The so-called “‘wine bottle” 


* From the Department of Radiology, University of Illinois, College of Medicine, Chicago, Illinois. 
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Fic. 1. Lack of constriction is demonstrated in the metaphyseal ends of the long bones. (4) The lower 
femur and upper tibia and fibula show widening and markedly thinned cortex. Note the coarse trabeculae. 
(B) Same appearance in the upper half of the humerus. The clavicle is also involved. 


appearance’ is better demonstrated at the 
lower third of the femora and the upper 
end of the humeri (Fig. 1, 4 and B). In the 
fingers, the widened areas are more prom- 
inent at the end with the epiphyses (distal 
ends of the second to the fifth metacarpals 
and proximal ends of the first metacarpal 
and phalanges) (Fig. 2). Less commonly 
involved are the bones of the pelvis, ribs, 
vertebrae and clavicles. The case reported 
here showed involvement of the entire 
thoracic cage with dense, widened ribs and 
clavicles and marked scoliosis of the thora- 
columbar spine (Fig. 3). The bony pelvis 
revealed widening of the pubis and ischia 
and a distorted pear shaped pelvic inlet 
(Fig. 4). 

The skull changes consist of generalized 
thickening of the cranial and facial bones 
predominant at the frontal and occipital 
areas. The bone appears structureless and 
very dense; there is obliteration of the 
diploé, paranasal sinuses and mastoids. 
Both the maxilla and mandible are in- 
volved and show numerous deciduous 
teeth with deep caries, as well as accessory 


unerupted teeth (Fig. 5, 4 and B). 


DISCUSSION 


The common association of skull changes 
with the previously called “metaphyseal 
dysplasia” justifies the use of the term 
“craniometaphyseal dysplasia” to describe 
this clear cut entity. 

Although the cranial component was not 
mentioned in the first report by Pyle in 
1931,” I believe that it was present, as he 
mentions finding a prominent frontal region 
in his patient. Six years later Bakwin and 
Krida! reported finding multiple deciduous 
teeth with deep caries in the same patient 
at the age of nine as well as in his sister, 
aged six, suffering from the same disease. 
It is likely that skull changes were present 
in these patients but remained undetected 
as no roentgenographic studies of the head 
were done. Recently, more frequent recog- 
nition has been made of the fact that faulty 
dentition in patients with this disease is a 
part of the clinical picture.® 91:14 

In atypical cases, the cranial manifesta- 
tions are minimal or absent,?* but in others 
they are so severe that a diagnosis of osteo- 
petrosis or leontiasis ossea is made; and the 
changes in the long bones are overlooked 
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Fic. 2. The changes in the hands are severe and there is a generalized lack of the normal 
constriction of the bones with widening of the shafts and thinning of the cortex 


Fic. 3. Severe scoliosis of the thoracolumbar spine Fic. 4. The osseous pelvis is distorted with widening 
and uniform widening of the ribs are demon- of the ischium and pubis bilaterally. The cortical 
strated. bone is very thin. 
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Fic. 5. (4) There is thickening of the cranial vault, mainly in the frontal and occipital areas, as well as 
in the base of the skull. Note the obliteration of the mastoid cells and sinuses. Multiple deciduous and 
unerupted teeth are seen. (B) Sclerosis of the petrous and orbital ridges is seen in this view. The ethmoid 
and maxillary sinuses are obliterated. 


or not discovered at all. It is likely that a 
review of “‘atypical’’ cases of these two 
conditions with roentgenographic studies of 
the extremities would place some of them 
into the group of craniometaphyseal dys- 
plasia. 

Mitchell and Macleod’ suggested that 
craniometaphyseal dysplasia may represent 
a link between osteopetrosis and meta- 
physeal dysplasia. This alleged linkage was 
based on a review of 2 atypical cases re- 
ported by Ellis.? Although the two condi- 
tions exhibit the same club-shaped met- 
aphyses, the appearance of the bones is 
quite different; the severe and generalized 
sclerosis of bone present in osteopetrosis 
does not occur in  craniometaphyseal 
dysplasia. 

The failure of normal constriction in the 
affected bones, present in craniometa- 
physeal dysplasia, is due to interference 
with the bone activity occurring at the 
metaphyseal ends. The normal absorptive 
processes in these areas are blocked and the 
progressive narrowing of the bone is 
stopped, with the consequent failure of 
normal constriction. These mechanisms 
have been recently discussed by Rubin and 
Squire. 


Little is known about the histopathology 
of this disease. Observations of Ingalls’ 
and Halliday® on postmortem specimens 
are available but no characteristic micro- 
scopic findings are mentioned. 

Evidence of osteomalacia is found in 
some patients with craniometaphyseal dys- 
plasia. The 2 patients studied by Hermel 
and co-workers’ showed bowing of the 
long bones, particularly those of the lower 
extremities, and one had sustained several 
pathologic fractures in childhood. In this 
case, the degree of osteomalacia was severe; 
the patient has had deformed legs since 
she began walking at the age of two and, in 
spite of repeated surgical procedures, the 
osseous deformities recurred. Additional 
evidence of osteomalacia was indicated in 
this patient by marked scoliosis, bilateral 
cubitus valgus, coxa valga deformities and 
irregularity of the bony pelvis (Fig. 6, 4 
and 8). Radioisotope studies with stron- 
tium 85 to determine the metabolic ac- 
tivity ot the skeleton disclosed the pres- 
ence of a large amount of osteoid with a 
great demand for calcium. Similar findings 
were reported in the patient studied by 
Halliday.’ This points to a general dis- 
turbance of calcium metabolism which 
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Fic. 6. Bowing of the long bones is present, being minimal in the 
upper extremities (4), but severe in the femora (B). 


could explain the osteomalacia. Studies of 
the calcium metabolism in such patients 
are necessary for a better evaluation of this 
aspect of the disease. 


SUMMARY 


The term “‘craniometaphyseal dysplasia” 
should be used when describing patients 
suffering from this rare familial bone dis- 
ease with typical clinical and roentgen 
findings. The salient features are not dif- 
ficult to differentiate from those of other 
conditions and consist of knock knee, 
frontal bossing and widened metaphyseal 
ends of the extremities. Faulty dentition is 
a common finding and cranial nerve in- 
volvement of varied degree may be present. 
Failure of normal constriction occurs at the 
metaphyseal ends of the long bones, asso- 
ciated with hyperostotic changes in the 
craniofacial bones. These findings can* be 
readily detected on the roentgenograms 
of these patients. 

Various degrees of osteomalacia can 
occur and are represented by bowing of the 
shafts of the long bones and other osseous 
deformities. Pathologic fractures have been 


observed occasionally. 

Some patients with craniometaphyseal 
dysplasia have been studied and reported 
as cases of osteopetrosis and _ leontiasis 
ossea because of the similar skull manifesta- 
tions. Studying the long bones in these 
cases will help the radiologist to recognize 
this entity of unique clinical and roentgeno- 
logic features. 


Department of Radiology 
University of Illinois 
College of Medicine 

1853 West Polk Street 
Chicago 12, Illinois 


REFERENCES 


1. Bakwin, H., and Kripa, A. Familial meta- 
physeal dysplasia. 4m. F. Dis. Child., 1937, 
53, 1§21-1527. 

. Exuus, R. W. B. Osteopetrosis (marble bones; 
Albers-Schénberg’s disease; osteosclerosis fra- 
gilis; congenital osteosclerosis). Proc. Roy. 
Soc. Med., 1934, 27, 1563-1571. 

3. Fetp, H., Swirzer, R. A., Dexter, M. W., and 
Lancer, E. M. Familial metaphyseal dys- 
plasia. Radiology, 1955, 65, 206-212. 

4. GEMMELL, J. H. Leontiasis ossea; clinical and 
roentgenological entity. Radiology, 1935, 25, 


723-729- 


wv 


| 

3 
— 

\ 
\ 
\ 


5. Hatumay, J. Rare case of bone dystrophy. 
Brit. F. Surg., 1949, 37, 52-63. 

6. Hermet, M. B., GersHon-Couen, J., and 
Jones, D. T. Familial metaphyseal dysplasia. 
Am. J. Roentcenot,, Rap. Tuerapy & 
Nuc ear MED., 1953, 70, 413-421. 

7. Incauis, N. W. Bone growth and pathology as 
seen in femur (and tibia). Arch. Surg., 1933, 
26, 787-795. 

. Jackson, W. P. U., Atsricut, F., Drewry, G., 
Hane in, J., and Rupin, M. I. Metaphyseal 
dysplasia, epiphyseal dysplasia, diaphyseal 
dysplasia and related conditions. Arch. Int. 
Med., 1954, 94, 871-901. 

g. Komins, C, Familial metaphyseal dysplasia 


co 


466 Enrique Schwarz SEPTEMBER, 1960 


(Pyle’s disease). Brit. F. Radiol., 1954, 27, 
670-675. 

10. Mireue.t, R. C., and Macteop, W. Leontiasis 
ossea due to Albers-Schénberg’s disease. 
Brit. F. Radiol., 1952, 25, 442-445. 

11. Mort, P. A., and Hott, J. F. Cranial manifesta- 
tions of familial metaphyseal dysplasia. 
Radiology, 1956, 66, 335-343. 

12. Pyte, E. Case of unusual bone development. 
F. Bone & Foint Surg., 1931, 13, 874-876. 

13. Rusiy, P., and Squire, L. Clinical concepts in 
bone modeling. Am. J. Roenrcenot., Rap. 
Tuerapy & Nucrear MeEp., 1959, 82, 217- 
228. 

14. THoma, K. H. Oral Pathology. C. V. Mosby 
Company, St. Louis, 1950, pp. 784-793. 


| 


Vou. 84, No. 3 


INADVERTENT CATHETERIZATION OF ENTIRE 
VENTRICULAR SYSTEM BY WAY OF A 
LATERAL VENTRICLE (ANTERIOR 
HORN)* 


By JACQUES BOTTON, M.D.,+ and JOHN M. MEREDITH, M.D. 


RICHMOND, VIRGINIA 


REPORT OF A CASE 


N EIGHTEEN month old white female 

child was admitted to the hospital with a 
history of progressive lethargy, convulsions, 
generalized rigidity, and moderate fever of four 
weeks’ duration. In order to rule out the possi- 
bility of a space-occupying lesion, ventriculog- 
raphy was attempted, but cardiac arrest ensued 
before the air study could be completed and 
only a limited exchange of ventricular fluid and 
air could, therefore, be obtained. This study 
suggested a third ventricle tumor, a diagnosis 
which was later proved to be erroneous at post- 
mortem examination. Thoracotomy and cardiac 
massage restored cardiac action. Tuberculous 
meningitis (Fig. 4) was the essential pathologic 
lesion proved at necropsy, both histologically 
and bacteriologically, in the microscopic sec- 
tions. No tubercle bacilli could be grown in 
cultures of the meninges obtained at post- 
mortem examination, but the child had been 
treated with three antibiotics (including strep- 
tomycin) for several weeks before death, which 
probably inhibited their growth. 

Before operation, the chest roentgenograms 
were normal, but skull roentgenograms dis- 
closed wide suture lines suggesting generalized 
increased intracranial pressure. On the day 
the cardiac arrest occurred during ventric- 
ulography, bilateral frontal bur openings were 
made and the right ventricle was tapped, with 
the escape of 70 cc. of clear fluid. This ventric- 
ular fluid contained 25 mg. per cent of protein, 
80 cells per cu. mm., 61 of which were poly- 
morphonuclears and 19 were lymphocytes; the 
ventricular fluid sugar was 50 mg. per cent; 
blood and spinal serology (Wassermann) tests 
were negative. A catheter was inserted in the 
right lateral ventricle; the left lateral ventricle 
was then tapped and there seemed to be no block 
of the foramen of Monro so far as could be de- 


termined. Roentgenograms made after the in- 
jection of somewhat less than 70 cc. of air into 
the right lateral ventricle showed no air in the 
third ventricle and a tentative diagnosis of a 
third ventricular tumor was made. However, 
the emptying of the fluid from the ventricular 
system was not complete, and it was shown later 
that the interpretation of these roentgenograms 
was not reliable or accurate for this reason. 

The original procedure (ventricular air study 
with cardiac arrest) was carried out on Decem- 
ber 31, 1958. On January 5, 1959, 60 cc. of air 
and fluid each were exchanged in the right 
lateral ventricle and subsequent ventriculo- 
grams showed that the rubber catheter had 
traversed the entire ventricular system and that 
its tip was in the fourth ventricle (Fig. 1 and 2). 
The entire ventricular system was now well 
outlined with air and there was no evidence of a 
third ventricular tumor, The interpretation of 
these final ventriculograms by the roent- 
genology department was that there was satis- 
factory filling of all the ventricles, with some 
air also in the cisterna magna. The ventricles, 
furthermore, were moderately dilated, con- 
sistent with a basilar meningitis and associated 
hydrocephalus (Fig. 1 and 2). There was no 
evidence of a mass lesion of surgical significance. 
The French catheter was seen to have traversed 
the entire ventricular system from the right 
anterior horn to the cisterna magna (Fig. 1 
and 2). 

This air study also showed that the ventricles 
apparently had been “threaded” or “‘cathe- 
terized,” as it were, by the catheter through the 
foramen of Monro, down the third ventricle, 
through the iter, and into the fourth ventricle 
(Fig. 1). The anteroposterior and lateral ven- 
triculograms conclusively showed that this must 
have occurred, a unique situation in our ex- 
perience. A small amount of pantopaque intro- 


* From the Department of Neurological Surgery, Medical College of Virginia, Richmond, Virginia. 
Read at the Twelfth Annual Meeting of the Southern Neurosurgical Society, Louisville, Kentucky, February 6, 1960. 
t Resident Neurosurgeon, Medical College of Virginia, Richmond, Virginia. 
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Fic. 1. Lateral roentgenogram of the head after 
ventriculography. The French catheter is readily 
seen traversing the entire ventricular system from 
the anterior horn of the right lateral ventricle, 
through the foramen of Monro to the third ven- 
tricle, and then through the iter to lodge in the 
fourth ventricle. 


duced through the catheter before its removal 
progressed via the fourth venttricle to the 
thoracic cord level (Fig. 3, 4 and B). This 
alone demonstrated that the catheter must 
have been lying in the fourth ventricle. It also 
indicated patency of the fourth ventricle (cau- 
dal end) and a communicating hydrocephalus. 
The catheter was then slowly removed without 
undue incident. 

In spite of the administration of several anti- 
biotics and the maintenance of adequate hemo- 
globin levels by blood transfusions, marked 
opisthotonus continued and the child even- 
tually succumbed (February 15, 1959). 

Gross Pathology. Gross section of the brain 
revealed no mass lesion in the ventricular sys- 
tem, brain stem or elsewhere. There was no 
evidence of any trauma in the ventricular sys- 
tem that could have been attributed to the 
inadvertent passage of the catheter through 
the ventricles. 

As the brain was being removed during the 
postmortem examination, a lateral ventricle 
was opened and a large amount of cerebrospinal 
fluid escaped. This was estimated to be approxi- 
mately 200 cc. and was slightly yellow in color. 
On removing the brain, the cortex above the 
lateral ventricles was noted to be very flabby, 
thin, and collapsed. This was thought to indi- 
cate a rather marked degree of internal hydro- 
cephalus. The base of the brain was inspected 
and it was seen that the meninges around the 
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basilar portion of the brain were thickened, al- 
most opaque, and had a yellow purulent ap- 
pearance (Fig. 4). This was compatible with a 
diagnosis of basilar meningitis. Cultures were 
made, but no tubercle bacilli could be grown 
from this material, as noted above. 

Microscopic Findings. These studies demon- 
strated histologic lesions identical to those of 
tuberculosis in the meninges along the base of 
the brain, in the cervical cord and in the cere- 
bral cortex. Also, the tubercle bacilli could be 
plainly seen on acid-fast staining of these sec- 
tions, although, as stated above, they did not 
grow on cultures. 

Diagnosis. The final pathologic report from 
the postmortem material was: (1) tuberculous 
meningo-encephalitis, particularly involving 
the basilar structures, (2) internal hydrocepha- 
lus (marked), and (3) atrophy of the brain 
with many foci of liquefaction. The patholo- 
gist (Dr. Lester Belter) thought that tuber- 
culous meningo-encephalitis was the principal 
cause of death. 


Fic. 2. Anteroposterior ventriculogram showing the 
catheter in the fourth ventricle slightly to the left 
of the midline. Hydrocephalus is well developed. 
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DISCUSSION 


This case is reported mainly for the un- 
usual and inadvertent penetration of the 
entire ventricular system by a rubber 
catheter, which was introduced originally 
into the right anterior horn for-decompres- 
sion purposes (and apparently loosely 
anchored in the galea) during a critical 
situation, in carrying out ventriculography, 
accompanied by cardiac arrest. The re- 
verse of this process has been partially ac- 
complished, deliberately, by Dandy and 
others who threaded the sylvian aqueduct 
upward from the fourth ventricle in se- 
lected cases of stenosis of the aqueduct of 
Sylvius. However, in our experience and 
from a search of the literature to date, 
there is no record of this having been 
carried out deliberately in such fashion as 
occurred in the case herein reported; in 
fact, no surgical indication has ever arisen 
for so doing. 

A very advanced degree of diffuse cere- 
bral atrophy associated perhaps with a 
negative pressure phenomenon of the 


cerebrospinal fluid circulation in the ventri- 


Fic. 3. (4) Lateral roentgenogram of the thoracic 
spine shows the pantopaque scattered along the 
subarachnoid space (arrows), indicating that the 
hydrocephalus is of the communicating type. (B) 
Lateral roentgenogram of the skull (posterior 
fossa) shows the pantopaque in the cisterna magna 
(arrows) and a few droplets in the cervical sub- 
arachnoid space, demonstrating again that the 
hydrocephalus is communicating in type. 


Catheterization of Ventricular System 
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Fic. 4. Gross specimen of the base of the brain. 
Note the opaque, thickened arachnoid membrane 
covering the brain stem and cerebellum, which is 
typical of tuberculous meningitis (see text). 


cles must be considered as possibly being 
responsible for such an unusual occurrence. 
It would seem almost as though there were 
a negative pressure (vacuum) or a direct- 
ing stream of cerebrospinal fluid causing 
the tip of a loosely attached catheter to 
pass through the ventricular system in a 
posterior direction toward the fourth ven- 
tricle and the cisterna magna. 

The only reference of significance found 
in the literature concerning such a situation 
was a paper by Bering,’ who was able to 
prove experimentally in dogs that the 
choroid plexus functioned as a cerebro- 
spinal fluid pump. He concluded that the 
choroid plexuses are the chief sites of 
transfer of the arterial pulsation to the 
cerebrospinal fluid. Each pulse sets up a 
pressure gradient throughout the cerebro- 
spinal fluid system, which tends to force 
cerebrospinal fluid out of the cerebral ven- 
tricles toward the fourth ventricle. This 
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acts as an unvalved pulse pump, imparting 
a to-and-fro motion to the cerebrospinal 
fluid. This cerebrospinal fluid pulsation, he 
believes, contributes a small increment to 
the intracranial pressure. These various 
effects were demonstrated by Bering by 
means of a mechanical model. His experi- 
ments would also seem to demonstrate that 
the cerebrospinal fluid pulse, in the lumbar 
region, seen on a manometer, is generated 
intracranially by the arterial pulsation of 
the blood and not by local venous pressure 
changes, as suggested by others. Perhaps 
this generation of pressure in the lateral 
ventricles would help in the progressive ad- 
vancement of a small French catheter 
downward through the foramen of Monro 
into the aqueduct of Sylvius and eventu- 
ally into the fourth ventricle, as shown in 
the case herein reported. One of the impor- 
tant findings of Bering was that his record- 
ing of pulse waves in the cisterna magna, 
the lumbar subarachnoid space and the 
ventricles showed conclusively that, during 
the pulsation, a pressure gradient is 
established throughout the cerebrospinal 
fluid system, with the highest pressure being 
within the cerebral ventricles. 

It is quite possible that this pumping 
action is also the important factor in the de- 
velopment of the subarachnoid pathways 
embryologically and in maintaining an 
open aqueduct of Sylvius during early life. 
If this reasoning is sound, then it is also 
possible, even probable, that the current of 
flow of fluid is often, or usually, from the 
lateral ventricles downward toward the aque- 
duct of Sylvius and into the fourth ventricle. 
Bering’ also reported clinical experiments 
on 20 patients (aged one month to sixty 
years) on whom simultaneous ventricular 
and lumbar cerebrospinal fluid pulse meas- 
urements were made; the amplitude of the 
lumbar pulsations averaged only about 40 
per cent of the ventricular pulse, demon- 
strating again that the pressure gradient 
apparently was from above downward in 
clinical cases. 
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Our patient had communicating hydro- 
cephalus as shown by the fact that the 
pantopaque introduced into the fourth 
ventricle extended down to the midthoracic 
region. Bering reported that, in cases with 
non-communicating hydrocephalus or ab- 
sence of ventricular pulsation, the pulse is 
absent in the lumbar region. This, he 
thought, was in agreement with the earlier 
observations of Antoni, who described the 
absence of arterial pulsation in the spinal 
subarachnoid space below a subarachnoid 
block. 

In the normal course of growth, the 
ventricles are subjected to the expanding 
force of the continual cerebrospinal fluid 
pulse and the ventricles probably enlarge 
until the brain and surrounding structures 
offer resistance. The cerebrospinal fluid, 
being constantly forced through the aque- 
duct of Sylvius, keeps it open. 

Entirely apart from the foregoing theo- 
retic explanation as to how the catheter, 
introduced into the anterior horn of the 
right lateral ventricle, could have reached 
the fourth ventricle, there is also a likely 
possibility that the catheter was originally 
introduced much farther than was sup- 
posed and had been lying, since the first 
operative procedure, in the fourth ventricle. 
Supporting this latter idea is the experi- 
ence of Dr. James Greenwood, Jr.* of 
Houston, Texas, who cited a surgical case 
of his, a patient with stenosis of the aque- 
duct of Sylvius, in which attempted cath- 
eterization of the aqueduct of Sylvius from 
the fourth ventricle upward was productive 
on two occasions a few minutes apart, of 
complete cardiac arrest as a rubber catheter 
was being introduced up through the aque- 
duct of Sylvius. 


SUMMARY 


The main point of interest in the case re- 
ported herein is the rather arresting finding 
of a No. 8 French catheter having, in some 


* Presented in a discussion of the present paper. 
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fashion, extended down from the anterior 
horn of one of the lateral ventricles (where 
it was originally inserted for decompression 
purposes) through the entire ventricular 
system to the fourth ventricle and cisterna 
magna. The possible mechanjsm of this 
maneuver is briefly discussed. This case 
illustrates the importance of knowing the 
exact distance to which such a catheter has 
been introduced into the ventricle, par- 
ticularly if it is planned to be left in situ in- 
definitely. Also, the catheter should be 
firmly secured to the galea with silk sutures 


of the time of its original insertion into the 
lateral ventricle. 


Jacques E. Botton, M.D. 
John M. Meredith, M.D. 
Medical College of Virginia 
Hospital Division 

1200 East Broad Street 
Richmond 19, Virginia 
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NON FAMILIAL AND NONHEREDITARY CRANIO- 
FACIAL DYSOSTOSIS: A VARIANT 
OF CROUZON’S DISEASE 


By FRED H. DUNN, M.D.* 


CHICAGO, ILLINOIS 


ROUZON! first described 2 cases of 

craniofacial dysostosis in 1912, both of 
which were apparently hereditary. By 1937, 
86 cases had been reported, of which 28 had 
no hereditary or familial history.2 The 8 
cases described by Arce and Arce! in 1942 
were the last to appear in the American ra- 
diologic literature. These were all nonfamil- 
ial and nonhereditary. The author wishes 
to add a case in this category and describe 
the clinical and roentgen characteristics of 
this disease. 

In Crouzon’s original article in 1912,‘ the 
clinical features of the disease were listed as 
follows: scaphotrigonocephaly, malforma- 
tion of the face, especially the nose and 
chin, and exophthalmus with divergent 
strabismus. In neither of the 2 cases were 
the osseous deformities present at birth. 
Roentgenograms were not taken. Crouzon 
believed the condition to be a hereditary 
and familial disease of a teratologic kind. 

Regnault and Crouzon" in 1929 outlined 
the pathophysiology of craniofacial dysos- 
tosis, dividing this into three stages. The 
cranial component is involved as follows: 
jirst stage—(1) perisutural inflammation 
with resultant premature sutural synos- 
tosis, (2) in the absence of perisutural in- 
flammation, arrest of bone ossification of 
obscure etiology, giving rise to enlarged 
fontanels; second stage—compensatory 
growth in noninvolved zones, occurring in 
the fetus or after birth and increasing ac- 
cording to brain growth; and third stage— 
brain compression syndrome, the compres- 
sion occurring directly after the first or 
second stage, with the resistance being least 
at the base of the skull, especially at the 
sella turcica; exophthalmus is the rule due 
to diminution of the anteroposterior diame- 


ter of the orbits and the dysostosis of the 
maxillae. 

Throughout the three stages the facial 
dysostosis leads to various growth disturb- 
ances and bone deformities: the maxillae 
and their sinuses are hypoplastic, the palate 
is arched, the mandible is well developed 
and protrudes in front of the maxillae, and 
the interorbital space is enlarged (hypertel- 
orism) by pressure from the brain and sphe- 
noid deformity. The classic facies has been 
described as “bird-like.”” The arched nose 
resembles the beak of a parrot, its shape ac- 
centuated by the small maxillae. 

The etiology of craniofacial dysostosis is 
not known. Crouzon first claimed it was 
hereditary;* later he implicated inflamma- 
tion of the sutures.” Other investigators be- 
lieve this to be a congenital defect,!° while 
still others have incriminated hormonal 
dysfunction.” No single etiologic factor has 
been able to explain all the cases of 
Crouzon’s disease and its variants. 

Craniofacial dysostosis, whatever its eti- 
ology, is to be differentiated from other syn- 
dromes that have craniostenosis as one fea- 
ture, e.g. Apert’s syndrome of acrocephalo- 
syndactylism and primary synostosis of the 
coronal sutures (oxycephaly). Grieg clas- 
sified all cranial and craniofacial synostoses 
as forms of oxycephaly, dividing them into 
true oxycephaly (congenital, manifest at 
birth), late oxycephaly (childhood), and 
false oxycephaly.' Gordon’ believes that the 
skull roentgenographic examination con- 
firms the diagnosis of craniostenosis and 
makes it possible to identify the sutures in- 
volved, and that thus the many terms 
(scaphocephaly, oxycephaly, turricephaly, 
etc.) can be abandoned. 

In the cases presenting with fontanel en- 


* Resident, Department of Diagnostic Roentgenology, Michael Reese Hospital and Medical Center, Chicago 16, Illinois. 
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largement, consideration must be given to 
hydrocephalus, hypothyroidism, mongol- 
ism, brain tumor, progeria, craniodysosto- 
sis, and premature sutural synostosis.’ 
However, because of the other clinical and 
roentgenologic findings this does not pre- 
sent a problem in differential diagnosis. 


REPORT OF A CASE 


G. H., a Negro male of normal delivery and 
birth weight of 54 lbs., was noted to have a 
cleft palate and skull defects at birth and was 
hospitalized for the first six weeks of life in an 
incubator. The mother’s pregnancy had been 
unusual in many respects. She did not require 
special medical attention in four previous or 
two subsequent pregnancies, but during this 
pregnancy she developed dizziness, nausea, and 
a general feeling of being ill. During the later 
part of the pregnancy her hands and feet be- 
came swollen. She did not appear “as preg- 
nant” with this child as with any of her previ- 
ous pregnancies or those to follow. Also, all her 
pregnancies had produced babies that weighed 
from 74 to 9 lbs., while this child’s birth weight 
was only 5} lbs. The child was hospitalized 
four times in the first six months of life for: (1) 
absence of the left parietal bone and cleft pal- 
ate, (2) diarrhea, (3) suspect hydrocephalus 
and upper respiratory infection, and (4) men- 
ingitis (Hemophilus influenzae) and pneumo- 
nitis. Spinal tap during this time revealed a 
normal spinal fluid pressure. Pneumoencepha- 
lography was not performed. 

The child was then followed as an outpatient 
at Michael Reese Hospital and was doing well 
except that at seven months of age he was not 
able to sit alone and had no teeth. His teeth 
began to appear after one year of age; he 
started walking at the age of thirteen months, 
and talked at thirteen to fourteen months. His 
speech was not clear, though he was able to 
make himself understood. He was not able to 
keep up with other children of his age. In the 
fall of 1959 the child was readmitted to Michael 
Reese Hospital for repair of his cleft palate. He 
was five years of age at that time. 

The family history was negative, with six 
normal siblings. The mother was thirty-two 
years old at the time of this patient’s birth. 
Maternal and paternal grandparents were nor- 
mal, 

Physical Examination. This revealed a small, 
alert five year old Negro male who breathed 
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mainly through his mouth; height at 3 per- 
centile for age of three years and four months, 
and weight at 3 percentile for age of two years 
and five months (per anthropometric chart— 
Children’s Medical Center, Boston). A decrease 
in subcutaneous tissue was present with thin 
extremities and body build. The skin was nor- 
mal, The main findings were limited to the 
head: bird-like facies; wide cleft palate with 
uvula absent; large nonbulging triangular 
cranial defect over the midportion of the frontal 
region with the apex pointed towards the 
nasion and with extensions of the defect into 
the parietal areas; ears set low with normal 
external auditory canals and tympanic mem- 
branes; nose wide and large for the face; hyper- 
telorism; small eyes with slight antimongoloid 
tilt; exophoria with no strabismus; no exoph- 
thalmus (Hertel measurement); eyebrows 
sparse over the frontal bossings; eyelids normal; 
fundi normal; and mandible and maxillary 
regions underdeveloped (Fig. 1, 4 and B). The 
cranial nerves were intact with a normal neuro- 
logic examination. A left cryptorchidism was 
present. 

Laboratory Findings. These revealed normal 
blood cell count, urinalysis, blood urea nitrogen, 
and serum electrolytes. An electroencephalo- 
gram was also normal. Serologic tests for 
syphilis were negative. 

Roentgen Findings. At five months of age, the 
skull was asymmetric with prominence of the 
right parietal area. There was almost complete 
absence of left parietal ossification with a few 
islands of bone formation being present (Fig. 
2, 4 and B). The right parietal bone showed 
far more ossification than the left though here, 
too, there were defects of bone formation. The 
frontal bones presented as wing-like areas of 
ossification above the orbits. Between the 
ossified frontal bones was a wide zone of non- 
ossification. The interorbital diameter was 2.3 
cm. (normal: approximately 1.3 cm. to 2.2 
cm.5), The occipital bones appeared normally 
ossified. From the midportion of the right 
parietal bone a suture-like radiolucency ex- 
tended posteriorly to the lambda. The spheno- 
occipital synchondrosis appeared normal. The 
metopic suture extended from the nasion for 
about 2 cm. and then gave way to the large 
interfrontal nonosseous defect described above. 
Neither the sagittal, coronal, nor lambdoidal 
sutures were present as such. 

At five years of age, roentgenograms showed 


\ 


Fred H. Dunn SEPTEMBER, Ig60 


. 1. (4 and B) Frontal and profile photographs show the hypertelorism, “‘bird-like”’ 
facies, mandibular hypoplasia, ani scaphoid cranium. 


Fic. 2. (4 and B) At five months of age, there are large expanses of deficient ossification in the frontal and 
parietal bones. There are a number of islands of bone. The interorbital diameter is 2.3 cm. (hypertelo- 
rism). The mandible is‘hypoplastic. No normal suture line can be identified other than for the spheno-occip- 
ital synchondrosis. The large interfrontal nonosseous defect is evident. 
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the skull to be distinctly scaphoid (Fig. 3, 4, 
B and C). There was complete synostosis of the 
sagittal suture. The coronal and lambdoidal 
sutures could not be identified. Over the mid- 
portion of the frontal area there was a large 
zone of nonossification, roughly triangular in 
shape with the apex directed toward the nose. 
The metopic suture, now 4 cm. in length, ex- 
tended to the apex of the triangle. In the ante- 
rior aspect of the right parietal bone was a 3 
cm. band of radiolucency extending downward 
from near the midline for about 6 cm. Near the 
midline this defect was continuous with the 
base of the triangular defect as described above. 
There were a number of wormian bones in the 
left parietal area. The anterior and middle 
fossae were shallow with the sella turcica elon- 
gated in the anteroposterior diameter. The 
supraorbital ridges were oblique. There was 
marked hypertelorism, the interorbital diam- 
eter being 3.0 cm. (normal: approximately 1.8 
to 2.7 cm.*), A 4 mm. parietal foramen was 
present on the left and a 1 mm. one on the right. 
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Fig. 3. (4, B and C) At five years of age, the skull 
is scaphoid with the sagittal suture synostosed. 
Numerous wormian bones are evident. The large 
nonosseous triangular frontal and right parietal de- 
fects can be seen. Parietal foramina are present. 
The interorbital’ diameter is 3 cm. 


The mandible was hypoplastic and in the 
frontal view appeared to have a “V” rather 
than the normal “U” shape. The maxillae and 
their sinuses were hypoplastic. The depths of 
the orbits were decreased. Roentgenograms of 
the lumbodorsal spine revealed a spina bifida 
occulta extending from the tenth thoracic verte- 
bra to the sacrum (Fig. 4). 

Roentgenograms of the extremities showed 
definite delay in bone maturation (Fig. 5). 

Studies of the cervical spine, chest, and 
genitourinary system (excretion urogram) re- 
vealed no abnormality. 


DISCUSSION 


The major features of craniofacial dysos- 
tosis as described by Crouzon (1912)* 
were: scapho- and trigonocephaly, a de- 
pressed triangular defect in the middle of 
the forehead, malformation of the face 
(especially of the nose and chin), and 
exophthalmus and divergent strabismus.‘ 
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Fic. 4. Extensive spina bifida occulta from the tenth 
thoracic vertebra to the sacrum is present. 


Since then additional distinctive character- 
istics have been mentioned. These were 
summarized by Atkinson? from his review 
of the 86 cases reported from 1912 to 1937 
as follows: 

Cranial Deformities. These are swelling of 
the frontal region with an anteroposterior 
ridge overhanging the frontal eminence and 
often passing to the root of the nose, large 
transverse diameter of the head causing 
brachycephaly, and early synostosis of the 
frontal sutures with a basilar kyphosis. 

Facial Malformations. Hypoplasia of the 
maxillae, prognathism of the mandible, 
beaking of the nose, and facial angle exag- 
geration are characteristic. 

Eye Changes. Exophthalmus and strabis- 
mus are mentioned; the fundi show evi- 
dence of optic neuritis; choked disks and 
blindness in one or both eyes are by no 
means rare. 

Heredity. This was especially emphasized 
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by Crouzon, but in only 58 of the 86 cases 
reviewed by Atkinson was there evidence of 
hereditary taint. In the remaining 28 cases 
there was no positive familial history. 

Upon reviewing the literature regarding 
craniofacial dysostosis, one can readily ap- 
preciate the variations that exist in this dis- 
ease complex. The skull shape is determined 
not only by the sutures synostosed but also 
by the order of synostosis when more than 
one suture is involved. Thus, Crouzon first 
described scaphotrigonocephaly while At- 
kinson concluded that a brachycephalic 
skull was the end result. Other authors 
have reported different skull shapes. It is of 
interest that Crouzon noted that the pa- 
tients with more severe cranial deformity 
had less morbid symptoms.” 

The facial component of this complex can 
be variable. Hypoplasia of the maxillae is a 
constant finding. Vogt" also noted a patient 
with a cleft palate. Although most cases of 
Crouzon’s disease have mandibular prog- 
nathism, Monthus, Cadilhac and Chen- 
neviére,? and Yanes'® have described pa- 
tients without prognathism. The patient 
herein described also had a hypoplastic 
mandible. This feature might justify classi- 
fying it as a mandibulofacial dysostosis 
(Treacher Collins, Franceschetti syn- 
drome), which genetically appears to fol- 
low an irregular form of dominant trans- 
mission. But, since none of the cases of 
mandibulofacial dysostosis had an asso- 
ciated craniostenosis and since the clinical 
aspects of the case under discussion differed 
appreciably from those in the reported 
cases of mandibulofacial dysostosis (Table 
1), the author has chosen to include this 
under the classification of a craniofacial 
dysostosis. 

Finally, this patient manifested a rather 
extensive spina bifida occulta. Macera and 
Feigues® reported a case with a spina bifida 
occulta. Spina bifida occulta plus the unex- 
plained delay in bony maturation are not 
common findings in this syndrome. 


SUMMARY 


A case of nonfamilial and nonhereditary 
craniofacial dysostosis (Crouzon’s disease) 
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TABLE 


COMPARISON OF CRANIOFACIAL DYSOSTOSIS AND MANDIBULOFACIAL DYSOSTOSIS 


Craniofacial Dysostosis 
(Crouzon’s disease) 


Mandibulofacial Dysostosis 
(Treacher Collins, Franceschetti syndrome) 


A. Cranial Deformities ‘a 
1. Protuberant frontal region with an antero- 
posterior ridge overhanging the frontal emi- 
nence and often passing to the root of the nose 
(triangular frontal defect)* 
2. Early synostosis of the sutures* 
B. Facial Malformations 
1. Hypoplastic maxillae* 
. Prognathism of the mandible 
. Nose shaped like a parrot’s beak* 
. Facial angle increase* 
. High arched palate—possible cleft* 


C. Eye Changes 
1. Exophthalmus with divergent strabismus 
2. Optic neuritis, choked disk and blindness not 
uncommon 
3. Decreased anteroposterior diameter of orbits* 
4. Hypertelorism* 


D. Etiology 
Unknown, majority of cases are hereditary 


E. Mentality 
May or may not be retarded 
F. Occasional Associated Abnormalities 
1. Spina bifida occulta* 
2. Congenital dislocation of hip and kyphosco- 
liosis, rare 


A. Cranial Deformities 
None 


B. Facial Malformations 
1. Hypoplastic maxillae,* with incomplete zygo- 

matic arches 

Hypoplastic mandible* 

. Nose shaped like a parrot’s beak* 

. Normal facial angle 

High arched palate* 

Malformed cartilage of the external ear 

. Macrostomia 

. Blind fistulae between the angles of the mouth 

and ears 

g. Atypical hair (“hair tongue”) growth in 

front of ears 


10. External auditory canal or ossicle defect 
C. Eye Changes 


SPI ARE 


. Antimongoloid palpebrae* 
. Sparsity of eyelashes of lower lids 
. Notch in lower lid—coloboma (original find- 
ing described by E. Treacher Collins*) 
D. Etiology 
Unknown, 27 of 63 reported cases have 
hereditary component 
E. Mentality 
Usually retarded 
F. Occasional Associated Abnormalities 
1. Spina bifida occulta* 
2. Vertebral abnormalities 
3. Cryptorchidism* 
4. Cleft palate* 


I An 


* Noted in the case presented. 


in a Negro male child is reported with par- 
ticular attention given to the roentgeno- 
logic features. 

A review of the literature concerned with 
this disease is presented and the differential 
diagnostic features are discussed. 


Michael Reese Hospital 

Department of Diagnostic Roentgenology 
29th Street and Ellis Avenue 

Chicago 16, Illinois 


In the final preparation of this article, the 
author acknowledges his appreciation for the 
capable guidance and willing encouragement of 
Dr. Bertram Levin, Director of the Depart- 
ment of Diagnostic Roentgenology, Michael 
Reese Hospital, Chicago. 
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ROENTGENOLOGIC STUDY OF CHOROID PLEXUS 
PAPILLOMAS IN CHILDHOOD* 


By FRANCIS D. L. CROFTON, M.D., and DONALD D. MATSON, M.D. 


BOSTON, MASSACHUSETTS 


gin of the choroid plexus con- 
stitute 3.9 per cent of the intracranial 
tumors of childhood seen at The Children’s 
Medical Center, Boston, Massachusetts. 
Between 1941 and 1958, 16 of these tumors 
have been treated. 

Although relatively rare, this is an im- 
portant tumor since it is usually a benign 
lesion capable of total excision and satis- 
factory cure. It is also an unusually inter- 
esting tumor because of its occurrence in 
association with a communicating type of 
hydrocephalus and the possible role it may 
play in excess production of cerebrospinal 
fluid. 

The clinical manifestations of this tumor 
are few and nonspecific. The roentgeno- 
logic features, on the other hand, are char- 
acteristic and diagnostic. Roentgenologic 
abnormalities have been present uniformly 
in this series of patients. Because the recog- 
nition and proper treatment of choroid 
plexus papilloma in childhood as previ- 
ously reported in the literature has not been 
as good as it should be, and because early 
diagnosis before irreversible brain damage 
has occurred is essential to optimum treat- 
ment, it seemed appropriate to make this 
report emphasizing the roentgen-ray ex- 
amination of patients with this tumor. A 
more complete analysis of all aspects of 
this group of cases together with a review 
of the 67 cases in children previously re- 
ported in the literature has been prepared 
and is being reported elsewhere.! 

These 16 patients ranged in age from a 
five week premature infant to a child eight 
years of age. Only 1 child was over three. 
The average age was sixteen months. 

Choroid plexus tumors in children have 
been reported in all of the ventricles but are 
most common in the lateral ventricles. In 


the present series the tumor was located in 
the left lateral ventricle in 8 patients, in the 
right lateral ventricle in 7, and in the fourth 
ventricle in 1. Every patient in this series 
had a large discrete tumor. Patients with 
simple hypertrophy of the choroid plexus in 
one or both lateral ventricles have not been 


included. 


PLAIN ROENTGENOGRAPHY 


Plain roentgenograms of the skull made 
in standard projections were abnormal in 
every instance and in all but 1 patient 
showed unequivocal evidence of increased 
intracranial pressure. This evidence con- 
sisted of: (1) enlargement of the cranial 
vault in comparison to the size of the bones 
of the face and base of the skull; (2) sepa- 
ration of the cranial sutures (Fig. 1); and 
(3) thinning of the bones of the cranial 
vault, which was usually smooth and dif- 


Fic. 1. Plain lateral roentgenogram of the skull of 
a twenty-four month old infant (D.D.) showing 
enlargement of the cranial vault, thinning of the 
bones, and marked separation of the cranial su- 
tures. 


* From the Departments of Radiology and Neurosurgery, Children’s Medical Center and Harvard Medical School, Boston, Massa- 


chusetts. 


Presented at the Sixtieth Annual Meeting of the American Roentgen Ray Society, Cincinnati, Ohio, September 22-25, 1959. 
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Fic. 2. Plain lateral roentgenogram of the skull of a 
seven month old infant (L.B.) showing extreme 
thinning of the membranous bones of the skull so 
that the suture lines are almost imperceptible. 


fuse without digitation or the “hammered 
silver” appearance. In the more marked de- 
grees of cranial enlargement in young in- 
fants, it was difficult to see clearly the mar- 
gins of the cranial bones because the very 
thin membranous bones merged almost im- 
perceptibly with the separated cranial su- 
tures (Fig. 2). 

In all but 1 patient the sella turcica ap- 
peared normal, indicating that the hydro- 
cephalus was probably not a chronic condi- 
tion of long duration and that separation of 
the cranial sutures had protected the 
clinoid processes of the sphenoid bone from 
undue pressure. In the one exception, 
where symptoms were of more than one 
years duration, the sella turcica was 
flattened and elongated to a significant de- 
gree (Fig. 54). In the 1 patient of this 
series who did not have hydrocephalus and 
did not show roentgenographic evidence of 
increased intracranial pressure, the cranial 
vault actually appeared slightly smaller 
than normal; the cranial sutures were open 
but showed no separation. 

In this series of children, intracranial 
calcification in the tumor or elsewhere was 
not visualized by roentgenographic exami- 
nation. However, in 1 patient, an eight 
year old boy with a tumor located in the 
anterior portion of the right lateral ven- 
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tricle prolapsing through the foramen of 
Monro, microscopic calcification was iden- 
tified by histologic examination. Calcifica- 
tion has been described within the tumor in 
2 children previously reported in the liter- 
ature. In both of these cases calcification 
occurred in a previous hemorrhage within 
the tumor. One was reported in a six year 
old boy by Wilkins e¢ a/.* The other was re- 
ported by Robin and Blondell? and dis- 
cussed in the review by Van Wagenen.' In 
our experience with tumors extending into 
the ventricular system in children, calcifi- 
cation demonstrated roentgenographically 
has been much more common in crani- 
opharyngioma, ependymoma, and the gan- 
gliogliomas occasionally seen in children 
with tuberous sclerosis. 


VENTRICULOGRAPHY 


Ventriculography was carried out on all 
of these patients. It was abnormal in every 
instance, and in most cases proved unequiv- 
ocally diagnostic. In 12 patients, the 
tumor mass itself was outlined as a rather 
irregular, homogeneous, polypoid, soft tis- 


Fic. 3. Lateral ventriculogram of a nine month old 
child (K.L.) showing the markedly dilated lateral 
ventricle containing a polypoid tumor. Air can 
also be seen in the dilated third and fourth ven- 
tricles and in the basal cisterns. Note marked sepa- 
ration of the cranial sutures. 
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sue density lying entirely within the ven- 
tricular lumen (Fig. 3) or completely filling 
a portion of it (Fig. 4). When the tumor 
was completely surrounded by air in the 
ventricular lumen, the double contrast 
effect proved especially striking (Fig. 3). If 
there is xanthochromic ventricular fluid in 
a hydrocephalic infant, or any asymmetry 
of the lateral ventricles or a suggestion 
of an intraventricular mass on _ scout 
roentgenograms, it is particularly impor- 
tant to replace sufficient ventricular fluid 
with air for visualization of the entire ven- 
tricular system. If partial, “bubble” ven- 
triculography is carried out under these 
circumstances, an intraventricular tumor 
may be missed (Fig. 5). 

An outstanding feature of ventriculogra- 
phy was the demonstration of hydro- 
cephalus in every patient except 1 of this 
series. An even more characteristic feature 
of this lesion was the finding that this 
hydrocephalus was so often communicating 
in type; z.e., there was diffuse enlargement 
of the entire ventricular system with free 
communication to the spinal and surface 
subarachnoid pathways (Fig. 3). This was 
true in g patients. In 6 patients, there was 
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Fic. 4. Posteroanterior ventriculogram of a three and 
one-half month old infant (T.M.) showing marked 
dilatation of the lateral ventricles. A large tumor 
almost completely fills the greatly dilated atrial 
portion of the lateral ventricle. 


actual obstruction of a portion of the ven- 
tricular lumen by the tumor itself, so that, 
although there may also have been a com- 


Fic. 5. (4) Brow-down lateral ventriculogram of a three year old child (M.L.) showing air filling the markedly 
dilated posterior horns of the lateral ventricles. A tumor mass is just visible protruding into the air filled 
posterior horn. On this view alone the tumor could easily be missed. Note elongation and flattening of 
the sella turcica. This patient had a history of head enlargement dating back at least one year. (B) Postero- 
anterior ventriculogram of the same child showing marked dilatation of the lateral ventricles. The right 
ventricle, which contains a polypoid soft tissue mass, shows much greater enlargement than the left. 
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Fic. 6. (4) Anteroposterior and (B) lateral ventriculograms of an eight month old infant (R.S.) showing 
increase in size of the lateral ventricle containing a choroid plexus tumor over the opposite but also di- 


lated lateral ventricle. 


municating type of hydrocephalus, there 
was in part an obstructive hydrocephalus 
as well. Usually, the lateral ventricle con- 
taining the tumor was slightly larger than 
the opposite lateral ventricle (Fig. 4; 5, 4 
and B; and 6, 4 and £). 

There were 14 patients with hydrocepha- 
lus demonstrated by ventriculography who 
had a choroid plexus papilloma in either 
one lateral ventricle or the other. In 11 of 


these there was a slight but definite shift ot 
the ventricular system away from the side 
of the tumor. This was probably simply a 
manifestation of the large size of these 
tumors at the time pneumoencephalogra- 
phy was done. 

In 1 patient the tumor was located in the 
caudal part of the fourth ventricle (Fig. 7, 
A and B£). In this patient there was marked 
symmetric enlargement of the lateral and 


Fic. 7. (4) Posteroanterior and (B) lateral ventriculograms of a fourteen month old child (P.S.) showing 
marked dilatation of all the ventricles. This patient had a papilloma in the lumen of the fourth ventricle 
which is suggested by the marked enlargement of the fourth ventricle itself and by the irrregularity of 
the caudal margin of the fourth ventricle air shadow. 
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Fic. 8. (4) Posteroanterior and (B) lateral ventriculograms of a twenty month old infant (S.M.) with 
huge malignant choroid plexus tumor filling the posterior half of the left lateral ventricle and invading 


the brain tissue on all sides. 


third ventricles, but in addition the fourth 
ventricle was enlarged out of proportion to 
the rest of the ventricular system. It has 
been our experience that, when the fourth 
ventricle is markedly dilated, the site of ob- 
struction is at the outlets of this ventricle. 
There was a suggestion of a soft tissue mass 
in the caudal portion of the ventricle. 

In 3 patients the tumor mass was not 
seen on the ventriculograms. One of these 
showed failure of the ventricle containing 
the tumor to fill well, with a shift of the 
ventricular system suggesting a large ex- 
panding lesion of the hemisphere (Fig. 8, 4 
and 8). The other 2 patients also demon- 
strated a lateral shift of the ventricular 
system but, in addition, each demonstrated 
a large cyst-like space in the cerebral 
hemisphere adjacent to the location of the 
intraventricular tumor (Fig. 9; and 10, 4 
and B). In these 2 patients a preoperative 
diagnosis of porencephalic cyst with ob- 
struction to spinal fluid circulation was 
made and only at operation was the choroid 
plexus tumor discovered. There was 1 other 


Fic. 9. Anteroposterior ventriculogram of a three 
week old baby (C.T.) with dilatation of the lateral 
ventricles which are shifted to the left. There is a 
large right porencephalic-like cyst. At operation a 
huge papilloma was found between the cyst and 
the lumen of the right lateral ventricle. (Repro- 
duced with permission from the Journal of Neuro- 
surgery, 1953, 10, 416-420.) 
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Fic. 10. (4) Anteroposterior ventriculogram and (B) left carotid arteriogram of a three month old infant 
(E.B.) showing dilated lateral ventricle shifted to the right and a huge porencephalic-like cyst filling a 
large part of the left cerebral hemisphere. At operation a large papilloma was found between the wall of 


the cyst and the left lateral ventricle. 


patient in this series who showed a poren- 
cephalic-like cyst on ventriculography, but 
in this patient the tumor mass also was 
visible (Fig. 11, 4 and &). In retrospect, 
the correct diagnosis should have been sus- 
pected in the 2 patients with porencephalic 
cysts who did not demonstrate the tumor 


on ventriculograms because they both had 
hydrocephalus with xanthochromic ventric- 
ular fluid and markedly increased total 
protein. 

In our opinion ventriculographic demon- 
stration of the combination of diffuse en- 
largement of the ventricular system and 


Fic. 11. (4) Anteroposterior and (B) lateral ventriculograms of a six month old infant (A.A.) showing di- 
lated obstructed occipital horn of the lateral ventricle containing a choroid plexus papilloma in the atrial 
region. Note enlargement of the opposite lateral and third ventricles as well. 
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the surface subarachnoid pathways (com- 
municating hydrocephalus) together with a 
mass within the lumen of one lateral ven- 
tricle is pathognomonic of papilloma of the 
choroid plexus. This combination of find- 
ings occurred in one-half of this series. Ven- 
triculographic evidence of hydrocephalus 
combined with xanthochromia of the ven- 
tricular fluid and particularly with labor- 
atory evidence of a markedly elevated 
total protein content of the ventricular 
fluid (100-500 mg. per cent) should also 
suggest this diagnosis. 

In our series, ventriculography showed 
that the tumors in the lateral ventricle 
were all located in the atrial region with 1 
exception. They appeared to arise from the 
glomus of the choroid plexus. In 1 eight 
year old boy the tumor arose from the 
choroid plexus of the right lateral ventricle 
anteriorly (Fig. 12, 4 and B). This tumor 
prolapsed through the ipsilateral foramen 
of Monro producing sudden lapse of the pa- 
tient into coma from acute hydrocephalus. 
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This particular tumor was much smaller, 
as was the fourth ventricle tumor, than all 
of the nonobstructive tumors located in the 
atrial region of a lateral ventricle. 


RESULTS OF TREATMENT 


One patient with ventriculographic dem- 
onstration of an intraventricular mass 
and hydrocephalus was essentially mori- 
bund on admission and died before opera- 
tion could be carried out (Fig. 12, 4 and B). 
Four patients died after surgical treatment; 
2 were critically ill infants with tumors 
showing invasive, malignant changes ob- 
viating their complete removal; a third 
died from gastric hemorrhage one week 
after total excision of a tumor in the fourth 
ventricle; the fourth died five months after 
two unsuccessful attempts to remove a 
large malignant papilloma. In the remain- 
ing II patients, the tumors were success- 
fully removed and the patients are still 
alive; 4 are mentally retarded and 7 seem to 
be developing normally. All patients have 


Fic. 12. (4) Anteroposterior and (B) lateral ventriculograms of an eight year old boy (J.T.) showing a 
choroid plexus tumor in the anterior portion of the right lateral ventricle with obstruction of the right 
foramen of Monro. There is no filling of the left lateral ventricle. 
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Fic. 13. (4) Plain lateral roentgenogram of a three and one-half month old infant (T.M.) showing enlarge- 
ment of the cranial vault, thinning of the bones, and separation of the cranial sutures. (B) Plain lateral 
roentgenogram of the same child three years after removal of a choroid plexus papilloma showing normal 
cranial vault with no separation of the cranial sutures or other evidence of increased intracranial pressure. 


been observed from one to seven years ex- 
cept for 1 child who was lost to further 
follow-up nine months after operation. 

There appears to be no place for radia- 
tion therapy in the management of these 
lesions. Total surgical excision through the 
most silent area of brain available is the 
treatment of choice. 


DISCUSSION 


Hydrocephalus in some: children with 
this tumor is undoubtedly due, at least in 
part, to an obstruction of outflow from a 
part of the ventricular system. However, 
in many others it seems evident that hydro- 
cephalus may be due entirely to overpro- 
duction of fluid by the tumor itself. The 
possibility that an associated basilar ad- 
hesive arachnoiditis resulting from repeated 
hemorrhages may cause some obstruction 
to cerebrospinal fluid circulation would 
seem to be eliminated in our series by the 
prompt and permanent relief of increased 
intracranial pressure whenever a tumor 
was successfully removed. Overactivity of 


the tumor itself appeared to be the sole 
cause of the hydrocephalus in these cases. 
Our patients have not been studied by 
follow-up ventriculography to prove reduc- 
tion in size of the ventricles, but periodic 
postoperative skull roentgenograms have 
shown the disappearance of cranial suture 
separation and other signs of increased 
intracranial pressure (Fig. 13, 4 and B). 


SUMMARY 


1. The roentgenologic features of 16 
cases of papilloma of the choroid plexus 
treated at The Children’s Medical Center 
in Boston are presented. The average age of 
these patients was sixteen months. In 14 
the tumors were located in the atrial region 
of a lateral ventricle, in 1 in the anterior 
portion of a lateral ventricle and in 1 in the 
fourth ventricle. 

2. The clinical findings are meager and 
nonspecific, but the roentgenologic findings, 
especially the ventriculograms, are usually 
diagnostic. The combination of an intra- 
ventricular mass in the presence of com- 
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municating hydrocephalus is pathogno- 
monic of this tumor, particularly if the ven- 
tricular fluid is xanthochromic or contains 
markedly elevated total protein. 

3. Three patients demonstrated large 
porencephalic-like cysts, probably repre- 
senting dilated, obstructed portions of the 
ventricle adjacent to the location of the 
tumor. 

4. Fifteen of these 16 patients were 
operated upon. Three patients died subse- 
quently from inoperable invasive tumors 
and 1 from gastric hemorrhage. Of the 11 
surviving patients, 4 are retarded and 7 
are developing well. 

5. The prompt and permanent relief of 
increased intracranial pressure in all pa- 
tients in whom a papilloma of the choroid 
plexus was successfully removed would 
seem to be persuasive evidence that the 
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hydrocephalus was due solely to overactiv- 
ity of the tumor. 


Donald D. Matson, M.D. 
300 Longwood Avenue 
Boston, Massachusetts 
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PETROSITIS: CASE REPORTS AND REVIEW* 


By JOSEPH H. ALLEN, Jr., 


M.D., and CULLY A. COBB, Jr., M.D 


NASHVILLE, TENNESSEE 


UPPURATION of the petrous apex, or 

petrositis, is an infrequently encoun- 
tered condition, but a definite clinical en- 
tity in which the radiologist’s diagnostic 
contribution may be great. Almost always, 
though not invariably, these cases are 
associated with middle ear infection, and 
often appear soon after a mastoidectomy.” 
Reports of otitis complications, particularly 
unusual kinds, are again appearing in the 
literature, with the oft-voiced suspicion 
that the magic of the known antibiotics is 
waning.?*8 

ANATOMY 


A considerable normal variation occurs 
in the size and shape of the petrous portion 
of the temporal bone.*® The petrous bone is 
a portion of the base of the skull, tapering 
medialward from a base at the internal 
auditory canal and cochlea to the syn- 
chondrosis of the occiput and basisphenoid. 
Close anatomic relationships include the 
superior petrosal sinus above and poste- 
riorly; the carotid artery, jugular bulb, and 
inferior petrosal sinus below and forward; 
the nasopharynx medially and inferiorly. 

The cellular composition of the petrous 
bone varies even more widely. Belinoff 
and Balan! rather categorically describe 
the cells of the petrous bone as pneuma- 
tized in 35 per cent of skulls examined, 
diploic in 22.5 per cent, and mixed in 42.5 
per cent. Fowler and Swenson® serially 
sectioned 369 adult petrous bones and 
found none without at least some air cells 
and some marrow spaces. Extensive pneu- 
matization was seen in only 12 cases (Fig. 
1). The petrous bone may be considered, 
then, as a mixture of varying proportions 
of air cells, diploic bone, and solid bone. 


PATHOLOGY 


The osseus constitution of the petrous 
bone is pertinent in considering the path- 


ologic physiology of infection here. Some 
degree of involvement of surrounding 
pneumatized bone always occurs accom- 
panying middle ear infection, as shown in 
pathologic specimens,’ but extensive pneu- 
matization is not necessary for petrositis. 
Empyema similar to mastoiditis is seen in 
the petrous air cells, with osteomyelitis 
and osteitis respectively in the diploic and 
solid bone areas. If infection is extensive 
enough, the overlying bony cortex may 
rupture to produce meningitis and/or an 
epidural abscess. 

Petrositis not associated with known 
ear infection is rarely reported. Piquet,}! 
notes that theoretically all spongy bone 
could be colonized by bacteria circulating 
in the blood, and the skull is no exception. 
Occurrence of osteomyelitis in the frontal 
and parietal area of the skull at a distance 
from infected sinuses is well known. Mayer® 
injected rabbits with Aspergillus fumigatus 
intravenously and produced nonspecific 
inflammatory changes unilaterally in the 
semicircular canals and vestibules. A few 
cases associated with nasopharyngitis® and 
one with osteomyelitis of the tibia! have 
been noted. A few cases without known 
antecedent infection have also been re- 
ported. 


CLINICAL ASPECTS 


Gradenigo,' in 1904, originally described 
the syndrome of paralysis of the external 
rectus muscle and marked retrobulbar 
pain associated with otorrhea. This for 
some time was associated with petrositis 
as a syndrome, but more recently it has 
become apparent that there is no constant 
picture in petrositis. 

Generally, petrositis most often becomes 
manifest a few weeks after a mastoid 
infection, often shortly after mastoidec- 
tomy. This operation probably produces 


* From the Department of Radiology and the Department of Surgery, Division of Neurosurgery, Vanderbilt University Hospital, 
Nashville, Tennessee. 
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Fic. 1. Basilar skull roentgenogram showing unusual 
pneumatization of petrous area in a five year old 
patient. 


resolution in most cases where empyema 
is present in some pneumatized petrous 
cells continuous with mastoid cells; how- 
ever, where diploic bone is present in the 
petrous area and osteomyelitis is also a 
factor, simple mastoid drainage may be 
insufficient.!° The occurrence of osteo- 
myelitis has been particularly emphasized 
in recent literature and the concept that 
pneumatized bone is necessary for the oc- 
currence of petrositis because of con- 
tinuity with the mastoid air cells is no 
longer valid. Recent reports are concerned 
also with a.change in the bacterial spectrum 
(most cases of mastoiditis used to be strep- 
tococcal and pneumococcal) to Straphyl- 
ococcus and others. This has been attrib- 
uted to the widespread use of antibiotics, 
which can, in addition, serve to mask the 
onset of complications of middle ear infec- 
tion.?-48 Several cases of petrositis and 
other complications following antibiotic 
treatment for middle ear infection have 
been reported in recent years. Because this 
infection is so often osteomyelitis, and be- 
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cause so many drug resistant infections are 
encountered, direct surgical treatment for 
petrositis is being re-emphasized. 


ROENTGEN ASPECTS 


Roentgen signs of petrositis vary, of 
course, with the stages of disease, and the 
wide normal variation further confuses the 
picture.** Changes tend to parallel those 
found in mastoiditis. Three important 
signs are: (1) diminution in aeration of any 
pneumatized cells present; (2) general in- 
crease in density of the whole petrous area; 
and (3) local destructive changes. These 
signs, seen alone or in combination, have 
variable significance. Diminution in aera- 
tion alone can be seen as a nonspecific reac- 
tion to an acute otitis media such as is 
noted in the mastoid under similar cir- 
cumstances. In these cases, changes are 
produced by congestion and edema of the 
air spaces, without destructive changes. 
Empyema in the petrous apex produces 
similar changes, only more marked, also, as 
is noted with mastoid disease. Chronic in- 
fections are frequently associated with 
sclerosis, but some increase in density is 
seen with almost any type of petrous in- 
volvement. Local destructive changes may 
be seen with osteomyelitis, especially if a 
cortical rupture has occurred. Erosion will 
be noted in association with epidural 
abscess. 


REPORT OF CASES 


Two cases are reported, the first without 
known preceding suppurative infection; the 
second most likely hematogenous in origin. 


Case 1. T. L. B., an eight year old white 
male, entered Vanderbilt University Hospital 
with the chief complaint of severe right frontal 
headaches without associated symptoms. Six 
weeks before admission, the patient had a sud- 
den episode of falling in no particular direction 
associated with some nausea, without dizziness 
or vomiting. Two weeks before admission, the 
patient had an ordinary case of measles. 

No history of ear drainage or administration 
of antibiotics was elicited. 

Physical examination revealed lateral flexion 
of the head to the right. The right ear drum was 
slightly hyperemic without bulging, and no 
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Fic. 2. Case 1. Wide destruction of superior 
petrosal surface with epidural abscess. 


paracentesis was advised. The left ear appeared 
normal. Hearing was unimpaired. There was a 
low grade fever. Lumbar puncture revealed a 
spinal fluid pressure of 120 mm. of water, with 
95 monocytes and lymphocytes per cubic milli- 
meter; protein was 86 mg. per cent, and sugar 
was 63 mg. per cent. 

Roentgen examination (Fig. 2) demonstrated 
a small, destructive lesion at the superior sur- 
face of the right petrous pyramid. The mastoid 
air cells appeared clear. 

A posterior fossa craniotomy exposed an 
encapsulated extradural abscess at the right 
medial petrous ridge. Purulent material was 
evacuated without subsequent drainage. Cul- 
ture of this material revealed coagulase nega- 
tive Staphylococcus and alpha Streptococcus. 
The cerebellum appeared slightly swollen. 
Antibiotics to which the organisms were sensi- 
tive were given for four weeks after the opera- 
tion. The postoperative course has been un- 
eventful, and the patient is now symptom free 
(five months later). 


Case 1. B. B., a nine year old white female, 
entered Vanderbilt University Hospital with 
the chief complaint of severe left temporal 
headache for about one month. A few days 
before the onset of headache, left jaw pain was 
noted. An abscessed mandibular tooth was 
subsequently removed with relief of the jaw 
pain. Onset of headache was associated with 
minimal nausea and diplopia. The referring 
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physician noted a left lateral rectus palsy a few 
days before admission. Antibiotics (penicillin 
and aureomycin) were used during almost the 
entire month before hospitalization. 

An episode of “flu” several months before 
admission was treated with antibiotics, with no 
known sequelae. There was never a history of 
draining ears. 

Physical examination revealed slight edema 
of the left eyelid, and the left temporal area was 
slightly tender to percussion. Left lateral rectus 
palsy was noted. The remaining findings were 
normal. A low grade fever was present. The 
findings of lumbar puncture were within nor- 
mal limits. 

Roentgenograms (Fig. 3 and 4) demonstrated 
destruction of the medial portion of the left 
petrous apex superiorly. 

At surgical exploration, a small mass of 
intradural chronic inflammatory tissue was 
presentabove and medial to the porus acusticus. 
No abscess cavity or pus was noted. Some local 
bone destruction was present. No culture was 
made of the material, which was excised. The 
patient’s symptoms have subsided with no 
residual changes (five months). 


COMMENT 


Both of these cases of petrositis have 
unusual backgrounds. Neither has a history 


Fic. 3. Case 1. Preoperative roentgenogram showing 
small destructive focus around internal acoustic 
meatus, 
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Fic. 4. Case u. Postoperative roentgenogram (3 
months) showing questionable slight local re- 
generation. 


of ear infection. Both had extremely 
minimal manifestations of the symptoms 
usually associated with petrositis and both 
had a rather mysterious evolution. The 
first case had no history of antibiotic 
treatment, so that antibiotics cannot be in- 
dicted in the genesis of this situation. 
Possibly a better categorization would be 
an unusual form of suppuration after 
measles. The second case seems most 
likely to be a case of hematogenic spread 
from the known tooth infection. Possibly 
antibiotics may have played a role in the 
insidious onset of her complaints and 
minimal operative findings. 


SUMMARY 


1. Two unusual cases of suppurative in- 
fection of the petrous apex are reported. 

2. A review of the literature is included. 
Joseph H. Allen, Jr., M.D. 


Vanderbilt University Hospital 
Nashville 5, Tennessee 
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CIRCUMSCRIBED SKELETAL RAREFACTIONS IN 
OSTEOGENESIS IMPERFECTA* 


By THEODORE E. KEATS, M.D., and CONSTANTINE S. ANAST, M.D. 
COLUMBIA, MISSOURI 


HE appearance of circumscribed 

skeletal rarefactions in the skeleton of 
patients with osteogenesis imperfecta is a 
rare manifestation of this disease. Our re- 
cent experience with a family who dem- 
onstrated this entity has prompted us to 
report our findings, not only as a demon- 
stration of the unusual, but also as further 
evidence for the unitary concept of all 
forms of osteogenesis imperfecta. 


REVIEW OF THE LITERATURE 


The voluminous literature concerning 
osteogenesis imperfecta has been recently 
summarized in an excellent review by 
Caniggia and his co-workers.? In this review 
the authors classify all forms of osteogenesis 
imperfecta into two main groups: (1) the 
congenital, fetal forms (fragilitas ossium 
hereditaria typus Vrolik) and (2) the late 
or adult forms (Ekman-Lobstein disease). 

The patients presented by Caniggia e¢ a/. 
are of the second form. A systematic 
roentgenologic examination ot the skeleton 
was made in 65 subjects from four families. 
Of these, 22 had clinical as well as roent- 
genologic signs of the disease. The main 
roentgenologic features were osteoporosis, 
transverse opaque lines, opaque spots in 
the diaphyseal or metaphyseal regions (in- 
terpreted as results of previous fractures) 
and a finding which is particularly per- 
tinent to this report, namely, cystoid for- 
mation in 2 patients belonging to different 
families. One of these lesions was noted in 
the pelvis and the other in the metaphysis 
of a tibia. These rarefied areas had a di- 
ameter of about 1 cm. and were surrounded 
by a sclerotic border. 

Similar lesions have also been reported 
by Baumann-Schenker' in 3 patients with 


the late form of osteogenesis imperfecta. 
These foci were localized in the skull and 
in the head of the femur and were regarded 
by the author to be characteristic of the 
disease. 

Biopsies of the lesions were not obtained 
in any of the previously reported cases. 


REPORT OF CASES 


Case 1. Grandfather S., the paternal grand- 
father of the children who are to be presented 
later, was never seen at our clinic but is known 
to have died at the age of eighty-one years of 
coronary thrombosis. To the best of the fam- 
ily’s knowledge, he sustained his first fracture 
at the age of eight years. Following this, and 
until the time of his death, he was plagued by 
multiple fractures of the extremities and ribs, 
many of which resulted from minor trauma. 
He grew to a height of only 4 feet and most of 
his life required the use of crutches to walk. A 
roentgenogram of the right hip obtained from 
another hospital showed marked lateral bowing 
secondary to an old fracture, marked coarsening 
of the trabeculae and areas of circumscribed 
rarefaction in the proximal shaft of the femur 
and in the ilium immediately above the ace- 
tabulum (Fig. 1). He had 2 sons by different 
wives. The oldest son is forty-five years of age, 
living and well. He is approximately 5 feet 10 
inches tall and has never had any orthopedic 
symptoms or complaints. A skeletal roentgen 
survey proved to be negative for abnormality. 


Case 11. George S., the second son, thirty- 
nine years of age, is the father of the children 
to be described. He has never had any symp- 
toms referable to the skeletal system. He is 
approximately 5 feet 1o inches tall and has 
always been in good health. Laboratory findings 
including serum calcium, phosphorus, magne- 
sium and alkaline phosphatase were normal. 
A skeletal survey including the skull, thoracic 
cage, long bones, and pelvis showed no evidence 


* From the Department of Radiology and Pediatrics, University of Missouri School of Medicine, Columbia, Missouri. 


Ohio. 


Presented in abridged form at the Second Annual Meeting of the Society for Pediatric Radiology on September 21, 1959, Cincinnati, 
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of previous fracture. The pelvis showed areas of 
circumscribed rarefaction of both pubic bones 
and of the left ilium (Fig. 24). Some of these 
areas of rarefaction had sclerotic borders and 
an irregular trabeculation suggesting that 
partial healing had occurred. Roentgenograms 
of the distal femora (Fig. 2B) @emonstrated 
marked coarsening of the trabecular pattern. 
These findings were interpreted as evidence of 
a latent form of the same disease which is de- 
scribed in the patient’s daughter, Margaret. 


Case 111. Margaret S., is thirteen years of age 
and was born following an uneventful preg- 
nancy and delivery. However, it was noted 
soon after birth that she had multiple fractures 
which were evident on roentgenograms from 
another hospital (Fig. 34). They showed heal- 
ing fractures of the left femur, tibia and fibula 
and increased radiolucency of the bones. A 
roentgenogram made one month later (Fig. 3B) 
revealed improved alignment on the left. There 
was evidence of healed fractures of the right 
femur and increased radiolucency of the bones. 
Residual bowing was present. 

This child had a normal growth and develop- 
ment and has not suffered any further fractures. 
Physical examination has been negative except 
for minimal bowing of the left femur, with the 
left leg 2 cm. shorter than the right. This was 
demonstrated on a roentgenogram made at the 
age of three years (Fig. 3C). Increased density 
of bone at both femoral necks was evident. 

Roentgen examination at the age of eleven 
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Fic. 1. Case 1. Roentgenogram of the right hip show- 
ing deformity, healed fractures, and circumscribed 
rarefactions in the proximal femur and right ilium. 


years (Fig. 3D) presented evidence of circum- 
scribed rarefaction in both pubic bones adjacent 
to the symphysis with similar areas in the right 


Fic. 2. Case 1. (4) Roentgenogram of the pelvis showing circumscribed rarefactions in the pubic bones 
adjacent to the symphysis and in the left acetabulum and ilium. (B) Roentgenogram of the distal femora 


showing abnormality of the trabecular pattern. 
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ischium, the left femoral neck and the left 
ilium adjacent to the sacroiliac joint. Figure 3E 
demonstrates similar areas in the medial aspect 
of the distal left fibula. A complete skeletal 
survey disclosed additional areas of rarefaction 
in the proximal right humerus and in the mid- 
shaft of the left humerus with a sclerotic margin 
(Fig. 3¥) and in the distal left ulna (Fig. 3G). 

On roentgenograms made three months fol- 
lowing the preceding ones, the area of rarefac- 
tion in the proximal right humerus was not evi- 
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Fic. 3. Case m1. Serial roentgenograms ot 
involved areas of the skeleton: (4) 
Healing fractures of the left lower ex- 
tremity with increased radiolucency of 
the bones. (B) Healing fractures in both 
lower extremities. (C) Sclerosis of both 
femoral necks. 


dent and that in the left humerus was essen- 
tially unchanged (Fig. 3H). The lesions in the 
right ischium and the left pubis were healing 
(Fig. 37). The lesions in the right pubis, left 
femoral neck, left fibula, and ulna showed no 
growth relative to the increased size of the 
part. 

The patient’s laboratory findings including 
serum calcium, phosphorus, and magnesium 
were all within normal limits. Serum alkaline 
phosphatase was 27 King-Armstrong units. 
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Fic. 3. Case m1. (D) Circumscribed rarefactions in the pelvis and left femoral 
neck. (EZ) Circumscribed rarefactions in the left fibula. 


Case iv. David S., the second child of the 
family, was born following an uneventful preg- 
nancy and delivery. Because of the past family 
history, roentgenograms were taken of the 


infant im utero at another hospital and these 
showed evidence of multiple fractures of both 
lower extremities. A roentgenogram made at 
birth demonstrated healing fractures of both 


Fic. 3. Case 111. (F') Circumscribed rarefactions in both proximal humeri. 
(G) Circumscribed rarefaction in distal left ulna. 
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Fic. 3. Case 1. (H) Healing of circumscribed rarefaction in the right humerus with no change in the left 
humerus. (J) Partial healing of circumscribed rarefaction in the right ischium and left pubis with no 
change in rarefactions relative to the growth of the part. 


femora, fibulae and the left tibia (Fig. 44). 
Multiple healing rib fractures were also present. 

Since birth the patient has done well and 
there have been no additional fractures. 

A roentgenogram made at the age of six 
months revealed healing of the fractures with 
improved alignment. The coarse trabecular 
pattern and increased radiability of the bones 
were noted (Fig. 48). 

At the age of one year, residual bowing of the 
lower extremities, radiolucency of the bones 
and a coarse trabecular pattern were visualized 
(Fig. 4C). 

The patient is now two and one-half years of 
age and is two standard deviations below the 
mean height for this age. The bones are stouter, 
with multiple transverse lines, and no areas of 
rarefaction are evident as yet (Fig. 4D). 

This patient’s blood chemistries including 
serum calcium, magnesium, phosphorus and 
alkaline phosphatase were likewise within nor- 
mal limits. 


The mother of the children has always 
been in good health and has not had any 
orthopedic abnormalities. She has had two 
additional pregnancies. One occurred five 
years after the birth of Margaret and re- 
sulted in a male infant weighing 7 pounds. 


The child showed symptoms of respiratory 
difficulty eight hours after birth and died 
thirty-six hours following birth. An au- 
topsy performed at another hospital 
showed incomplete development of both 
lungs with no other deformities. Another 
pregnancy occurred seven years after the 
birth of Margaret and resulted in a pre- 
mature stillbirth. The infant had deformi- 
ties of both lower extremities, which ap- 
peared short and bowed. No roentgeno- 
grams were taken,»but the parents were 
told that this infant had multiple fractures. 

Blue sclerae and deafness have been 
absent in all members of the family. 

Unfortunately, the patients’ parents 
would not permit biopsy and to date we 
have been unable to determine the his- 
tologic nature of the circumscribed areas of 
skeletal rarefaction. 


DISCUSSION 


There are those who consider that there 
are two or even more forms of hereditary 
fragility of the bones, while others have a 
unitary concept of the disease. Virtually 
all of the entities described in this disease 
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Fic. 4. Case 1v. (4) Multiple healing fractures of both lower extremities. (B) Improved alignment, coarse 

@ trabecular pattern, increased radiability of the skeleton and transverse lines in the proximal tibiae. (C) 

& Residual bowing, coarse trabecular pattern, increased radiolucency, and multiple transverse lines. (D) 
At age of two and one-half years, bones stouter, multiple transverse lines, and no circumscribed rare- 
factions evident. 
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have been seen in both the fetal and adult 
forms. Also, patients with the adult form 
of the disease have generated children with 
the fetal form.? The unitary theory is the 
one which apparently has met with the 
greatest measure of acceptance and with 
which the authors are in accord. Unfor- 
tunately, it has been impossible, to date, to 
determine tne histologic nature of these 
skeletal rarefactions and this is true of the 
patients with similar lesions who have been 
reported previously in the literature. The 
rarefactions apparently follow an evolu- 
tionary pattern with appearance before 
eleven years of age and with progressive 
healing, as evidenced by the presence of 
similar lesions in our Cases 1 and 11. 

The roentgen appearance of the rarefac- 
tions in the reported patients is not that 
which has been described by Fairbank as 
osteogenesis imperfecta cystica.* His pa- 
tients presented a diffuse marked coarsen- 
ing of the trabecular pattern quite unlike 
the well defined rarefactions seen in our 
patients. The lesions described in this re- 
port bear a certain resemblance in the early 
development to fibrous dysplasia. In the 
early phase they are thin-walled but even- 
tually develop sclerotic margins and irreg- 
ular thick trabeculae within. The lesion 
does not disappear completely, as evi- 
denced by its persistence in Cases 1 and II. 
The rarefaction in the midshaft of the left 
humerus in Case 111 is identical in roentgen 
appearance with those illustrated in the 
previously reported cases. 

We intend to follow the evolution of the 
lesions which are now present in Case III 
and which will probably appear in Case 
iv. This information will form the subject 
of a later report. 

The family cited is of interest, not only 
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because of the presence of these unusual 
rarefied lesions, but also because these 
lesions have occurred early in life, whereas 
those reported previously have been seen in 
the late stage of the disease. In addition, 
these children have shown remarkably 
good progress in contrast to the usual 
poor prognosis of patients with the con- 
genital form of the disease. We feel that 
these findings lend further weight to the 
unitary concept of all forms of osteogenesis 
imperfecta. 


SUMMARY 


The roentgen findings of osteogenesis 
imperfecta in 4 patients of one family, 3 of 
whom present well defined areas of skeletal 
rarefaction, have been described. Five 
similar cases have been reported previously 
in patients with the adult form of the dis- 
ease. Their appearance in a child of this 
family with the congenital form of the 
disease adds further evidence for a unitary 
concept of this disease. 


Theodore E. Keats, M.D. 

Department of Radiology 

University of Missouri Medical Center 
Columbia, Missouri 


The authors wish to express their apprecia- 
tion to. Dr. William J. Shaw, Sr. of Fayette, 
Missouri for referring these patients for study. 
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PERIPHERAL DYSOSTOSIS* 


By EDWARD B. SINGLETON, M.D., C. WILLIAM DAESCHNER, M.D., 
and C. T. TENG, M.D. 


HOUSTON, TEXAS 


LTHOUGH the more common forms of 
chondrodysplasia are readily recog- 
nized, unusual forms are occasionally seen 
which merit their description in the medical 
literature. It is the purpose of this article 
to report 2 cases of chondrodysplasia lim- 
ited to the hands and feet. Similar cases 
have not, to our knowledge, been reported 
from this country. 


REPORT OF CASES 


Case 1. L.P., a nine year old white female, 
was first seen in the outpatient department of 
Texas Children’s Hospital for the treatment of 
chronic otitis media. She had been observed 
periodically since the age of six years at the 
Jefferson Davis Hospital for repeated infec- 
tions of one or both ears and on one of these 
clinic visits her hands and feet were noted to 
be unusually short, broad and spade-like. The 
mother had been unaware of this deformity 
until it was pointed out to her. During the fol- 
lowing three years the deformity of the hands 
and feet progressed until the patient eventually 
was unable to hold objects, such as a water 
glass, without great difficulty. 

Past History. The patient’s birth was un- 
complicated and there were no visible ab- 
normalities. The mother had been in good 
health during pregnancy except for one bout of 
a flu-like syndrome which occurred during the 
midtrimester. Early development had been 
essentially normal except for some delay in 
walking which started at two years. The pa- 
tient had received satisfactory grades in school 
and was considered by her parents and teachers 
to be of normal mental development. Other 
than the deformity of the hands and feet her 
physical development had been normal. She 
had had the usual childhood diseases and except 
for chronic otitis media had been in good health. 

The family history was, as far as could be 
determined, noncontributory with no history 
of similar deformities or other osseous ab- 
normalities. 


Physical Examination. The patient, at the 
time of admission, weighed 80 pounds and was 
49 and 2 inches tall. Temperature, pulse rate 
and blood pressure were within normal limits. 
She did not appear acutely or chronically ill 
and was mentally alert, answering questions 
promptly and willingly. She was somewhat 
obese and slightly under normal height for her 
age. Examination of the ears showed bilateral 
otitis media with a large perforation in the 
right tympanic membrane. The tonsils were 
large but not inflamed. No abnormality of 
chest, lungs or cardiovascular system was found 
and the abdomen was soft without tenderness 
or palpable masses. Examination of the geni- 
talia disclosed no abnormality. The extremities 
were of normal length but the digits of the 
hands and feet were short, stubby and wide. 
In addition, there appeared to be enlargement 
at the interphalangeal and metacarpopha- 
langeal joints. The feet were broad and short 
with the greatest degree of deformity involving 
the forefoot. There was no evidence of muscular 
weakness or gait,abnormality. 

Laboratory Data. Laboratory examination 
showed a non-reactive VDRL. The hemoglobin 
was 14.4 gm. with a hematocrit of 46 per cent 
and a white blood cell count of 11,850. There 
were $3 per cent polymorphonuclear leukocytes, 
41 per cent lymphocytes, 4 per cent monocytes 
and 2 per cent eosinophils. The blood urea 
nitrogen was II.2 mg. per cent, calcium 8.5 mg. 
per cent, phosphorus 4.3 mg. per cent and 
alkaline phosphatase 5 Bodansky units. Urinal- 
ysis was negative. 

Roentgen Findings. Roentgen examination 
showed no abnormality of the chest, skull, 
dorsolumbar spine or upper and lower ex- 
tremities with the exception of the osseous 
structures of the hands and feet. The patellae 
were present and well developed. Examination 
of the hands showed the metacarpals and the 
phalanges to be unusually short with the 
greatest shortening involving the metacarpals 
(Fig. 1). The epiphyses of the distal phalanges 
were either fused with the corresponding 


* From the Departments of Radiology and Pediatrics, Texas Children’s Hospital and Baylor University College of Medicine. 
Presented at the Second Annual Meeting of the Society for Pediatric Radiologists, Cincinnati, Ohio, Sept. 21, 1959. 
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Fic. 1. Case 1. Peripheral dysostosis. Roentgenogram of the hands showing the tubular bones to be ab- 
normally short and broad. The epiphyses of the proximal row of phalanges are cone-shaped, extending 


well into the corresponding shaft. 


diaphyses or else had not developed. The 
ungual tufts were well formed but the diaphys- 
eal portions of the distal phalanges were 
markedly shortened. The middle row of phal- 
anges, as well as the proximal row, were ab- 
normally broad and short. The epiphyses of 
the proximal phalanges had a peculiar cone- 
shape and projected distally into the shaft 
of each corresponding phalanx. The meta- 
carpals were abnormally short and broad with 
some irregularity of the proximal and distal 
ends. The metacarpal epiphyses were poorly 
developed and difficult to identify in the cup- 
shaped metaphyses. The epiphysis of the first 
metacarpal was more easily seen but was 
abnormally flat and wide. The epiphyses of 
the middle row of phalanges showed a similar 
but less pronounced configuration. No ab- 
normality of the carpal bones was noted but 
the styloid process of each ulna was elongated 
and distorted. Roentgenograms of the feet 
(Fig. 2) showed changes similar to those de- 
scribed in the hands with short metatarsals 
and phalanges, the greatest portion of the 
shortening being in the metatarsals. The cone- 


shaped phalangeal epiphyses as seen in the 
hands were not identified, the epiphyses being 
fused with the corresponding shaft. The first 
cuboid appeared enlarged with resulting distal 
displacement of the first metatarsal. There was 
mild metatarsus varus. The first metatarsal 
and its phalanges were especially broad. 


Case u. J.L.B. was an eight year old white 
male, apparently normal until the age of 
twelve to fourteen months when his mother 
noted him to be a little slower than normal 
and more clumsy in performing the usual 
activities of an infant of this age. 

Past History. Significant concern regarding 
his condition was not felt until he was three 
and one-half years old, at which time he was 
noted to have an unsteady gait and apparently 
was unable to lift his feet and, consequently, 
was unable to run. This abnormality in motor 
development was thought to have been asso- 
ciated with an acute febrile illness, possibly 
poliomyelitis, with resulting residual weakness 
of the lower extremities. However, in the 
months and years to follow, the possibility of 
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poliomyelitis, was gradually discounted. His 
condition remained approximately the same 
until he was nine years of age when the mother 
considered his muscle power to be less than 
previously described and his gait slower and 
clumsier. The patient still was unable to run 
and also could not walk on his toes. Several 
fractures had occurred, all resulting from falls, 
but healing of these injuries was rapid. The 
patient’s hands and feet were noted to be 
short from infancy and he had experienced 
some difficulty in picking up objects due to the 
shortness of the fingers, as well as some ap- 
parent associated motor weakness of the upper 
extremities. The patient’s mental development 
had been normal and his scholastic record was 
excellent. 

The patient’s birth history was normal except 
for prolonged labor due to dystocia and de- 
livery by cesarean section. 

The family history was noncontributory, 
there having been no history of osseous or 
neuromuscular abnormalities. 

Physical Examination. This showed the 
child to be alert and cooperative. His blood 
pressure was 95/65, pulse rate 120, height 48 
inches and weight 47 pounds. Examination of 
the ears, nose and throat showed no significant 
abnormalities and no evidence of muscle weak- 
ness. Dental hygiene was good and the teeth 
appeared grossly normal without evidence of 
caries. Examination of the chest and heart 
showed no abnormalities. The muscle tone of 
the abdomen appeared normal without definite 
evidence of tenderness or enlarged viscera. No 
abnormality of the skin was noted nor was 
there evidence of vasomotor disturbance. 
Neuromuscular examination showed dimin- 
ished reflexes in the ankles with hyperactive 
reflexes at the knees and biceps. A questionably 
positive Babinski sign was present bilaterally. 
The muscle strength was markedly diminished 
in the lower extremities below the knee and 
slightly diminished in the upper extremities 
below the elbow. In the lower extremities the 
anterior tibial group of muscles, as well as the 
peroneal muscles, were particularly weak. In 
the upper extremities the main weakness was 
manifest in the patient’s grip. His hands and 
feet were unusually short and stubby, whereas 
the girdle musculature of both shoulders and 
pelvis appeared of normal mass and strength. 
No abnormalities were noted in the back 
muscles. The changes in gait and muscle 
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Fic, 2. Case 1. Roentgenogram of the feet showing 
the metatarsals and phalanges to be abnormally 
short. 


strength were thought to represent peroneal 
muscular atrophy of the Charcot-Marie-Tooth 
type and probably unrelated to peripheral 
dysostosis. 

Laboratory Data. The laboratory studies 
showed a calcium of 9.8 mg. per cent, alkaline 
phosphatase 3 Bodansky units, blood urea 
nitrogen 9.6 mg. per cent, phosphorus 5.6 mg. 
per cent, hemoglobin 14.1 gm. per cent, white 
blood cell count 12,500 with 72 per cent poly- 
morphonuclear leukocytes, 22 per cent lymph- 
ocytes, 4 per cent monocytes and 2 per cent 
eosinophils. Urinalysis was negative with a 
specific gravity of 1.020 and a pH of 5. 

Roentgen Findings. Roentgen examination of 
the upper and lower extremities, with the ex- 
clusion of the hands and feet, showed these 
structures to be of normal length, but un- 
usually slender. There was very slight shorten- 
ing of the ulna with delayed ossification of the 
distal ulnar epiphysis. There was slight under- 
development of the medial half of the distal 
radial epiphysis. Bone texture appeared to be 
essentially normal but the muscular develop- 
ment of the lower extremities was poor. The 
most striking abnormalities were seen in the 
hands and less striking in the feet. The meta- 
carpals were abnormally short and _ the 


phalanges also showed some shortening but to a 
lesser degree than the metacarpals (Fig. 3). 
There was broadening of the base of each 
phalanx, particularly the proximal row, with 
cone-shaped proximal epiphyses. The epi- 
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Fic. 3. Case 1. Peripheral dysostosis. Roentgenograms of the hands showing the metacarpals to be shorter 
than normal. The epiphyses of the proximal row of phalanages are cone-shaped but less marked than in 
Case 1. There is associated underdevelopment of the distal radial epiphyses. 


physes of the middle row of phalanges were 
fused with the shafts and the distal phalangeal 
epiphyses showed evidence of partial fusion. 
The epiphysis of the distal phalanx of each 
fifth finger was sclerotic in appearance. The 
epiphyses of the distal ends of the metacarpals 
were ill-defined and had the appearance of 
pseudoepiphyses rather than separate ossifica- 
tion centers. The osseous structures of the feet 
were short for a child of eight years, but normal 
in proportion (Fig. 4). There was also slight 
generalized rarefaction of these bones. The 
epiphyses of the third and fourth distal pha- 
langes were sclerotic. All of the epiphyses except 
for the distal row of phalanges showed either 
partial or complete fusion. 


DISCUSSION 


Abnormalities of endochondral bone 
growth limited to the hands and feet, 


similar to the 2 cases presented in this 
paper, have been reported on _ several 
occasions in the European literature.?-* 1° 
Brailsford' has described this condition as 
peripheral dysostosis indicating that the 
abnormality is limited to the peripheral 
portions of the extremities, 7.e., the hands 
and feet. The roentgenographic appear- 
ance is unique and diagnostic, the char- 
acteristic features involving the shafts and 
epiphyses of the tubular bones of the hands 
and feet. 

The most characteristic finding in all 
reported cases has been the peculiar appear- 
ance of the phalangeal epiphyses which are 
cone-shaped and extend into the corres- 
ponding phalangeal metaphyses, producing 
an appearance similar to the indentation 
of the bottom of a wine bottle. The changes 
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are usually most severe in the proximal 
row of phalanges but all may show a 
similar degree of deformity. In early cases 
the indentation may be only slight but with 
growth the cone-shaped prolongation ex- 
tends for a greater distance imto the base 
of the metaphysis which, in turn, expands 
to accommodate the epiphysis. Occasion- 
ally, the growth of the surrounding meta- 
physis may be irregular with resulting 
angulation and additional deformity of the 
affected finger. Supernumerary epiphyses 
or pseudoepiphyses may be present at the 
distal ends of the proximal row of phalan- 
ges,! as well as at the proximal ends of the 
first, second and fifth metacarpals. The 
epiphyses at the distal ends of the meta- 
carpals and metatarsals rarely are cone- 
shaped but often are poorly developed and 
usually fit into the corresponding meta- 
physes in a ball and socket manner. The 
epiphyses of the distal row of phalanges 
may be larger than the corresponding dia- 
physes. 

After closure of the epiphyseal lines, the 
epiphyses become undifferentiated from 
the shafts leaving these structures short 
and stubby in appearance. This closure 
occurred prematurely in our cases and may 
well account in part for the shortness of 
the hands and feet. However, no mention 
of premature closure is made in other re- 
ported cases. 

Both phalangeal, metacarpal and meta- 
tarsal components are abnormally short 
and broad. Although the increase in width 
is, for the most part, more apparent than 
real due to the decreased length of the 
bones, there is some actual increase in 
width as shown in Case 1, in which the 
first metatarsal and its corresponding 
phalanges are wider than would be ex- 
pected for a normal child of this age. The 
metatarsals and metacarpals usually show 
relatively greater limitation of growth than 
the corresponding phalanges. The absence 
of significant widening of the tubular bones 
of the feet in Case 1 is of interest and pre- 
sumably represents a less severe form of 
the disease. 

The dense sclerotic epiphyses of the 
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Fic. 4. Case 1. Roentgenogram of the feet showing 
coarsening of the trabeculae and dense epiphyses of 
the third and fourth digits. 


distal phalanges seen in Case 11 have been 
described in a case of peripheral dysostosis! 
but this is not a characteristic of the disease 
and may be found incidentally in normal 
children. 

In Brailsford’s case there apparently was 
associated underdevelopment of the epi- 
physes at the distal end of the forearms. 
The abnormality of epiphyseal develop- 
ment at the distal end of the radius and 
ulna in our second case is similar to this 
and approaches the changes in this area 
which are found in multiple epiphyseal 
dysplasia. 

These roentgenographic features apply 
to the more severe forms of peripheral 
dysotosis. A review of the previously re- 
ported cases shows that mild degrees may 
occur in which only one or more of the 
phalanges will show evidence of abnormal 
epiphyseal development but without de- 
tectable shortening of the fingers, either 
roentgenologically or clinically. 

Although the abnormalities of peripheral 
dysostosis are characteristically limited to 
the hands and feet, a careful roentgeno- 
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Fic. 5. Case 1. Roentgenogram of the femurs 
showing underconstriction of the distal; meta- 
physes. 


graphic review of the skeleton will often 
show additional minor variations of altered 
endochondral bone formation. In one of the 
reported cases, for example, there was evi- 
dence of defective growth of the ulna and 
absence of the patella.' Still another case 
showed evidence of a “disturbance of endo- 
chondral ossification at the distal end of 
the tibia and fibula.” 

Two of the cases reported by Liess® 
showed alopecia of the scalp suggesting a 
relationship to chondro-ectodermal dys- 
plasia, but no mention was made of the 
condition of the eybrows or teeth. Our 2 
cases showed, besides the changes in the 
radial and ulnar epiphyses already de- 
scribed, evidence of alteration of the normal 
modeling process of the long bones. In the 
first case (Fig. 5) there was definite under- 
constriction of the femoral metaphysis 
similar to changes seen in Pyle’s disease. 
In the other case (Fig. 6) the long bones 
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were unusually slender and displayed 
evidence of overconstriction and also over- 
tubulation. Because of the history of 
fractures and the slender, gracile appear- 
ance of the skeletal structures in Case u, 
the possibility of osteogenesis imperfecta 
was considered. However, the child’s sclerae 
were of normal color and none of the frac- 
tures were considered to have been patho- 
logic. 

The etiology of peripheral dysostosis is, 
as in other forms of chondrodysplasia, un- 
known. However, there is apparently a 
hereditary factor. The mother of one of the 
reported cases> had a generalized form of 
chondrodysplasia with deformity of the 
hands and feet similar to the child who had 
peripheral dysostosis. Rubin and his col- 
leagues’ 7° interesting work on radiation 
induced dysplasias of bone would indicate 
that the changes in peripheral dysostosis 
represent an abnormality of cartilaginous 


Fic. 6. Case 11. Roentgenogram of the femurs 
showing overtubulation of the diaphyses. 
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growth rather than a fault primarily in the 
metaphyseal region of endochondral bone 
formation. However, the reason for the 
cone-shaped epiphysis is difficult to explain. 
There is apparently more active cartilag- 
inous proliferation in the peripheral por- 
tion of the epiphyseal line than in the 
central portion but the reason for this is un- 
known. 

The severe forms of peripheral dysostosis 
are characteristic. The deformities are 
limited for the most part to the hands and 
feet without associated significant disturb- 
ance in the endochondral classification of 
other parts of the skeleton. Generalized 
forms of chondrodysplasia such as achon- 
droplasia, chondro-ectodermal dysplasia 
and osteochondrodystrophy (Morquio’s dis- 
ease) may show altered growth of the 
tubular bones of the hands and feet but 
these changes are usually not those of 
peripheral dysostosis and, in addition, other 
characteristic findings in other portions of 
the skeleton help in differentiating the 
true condition. Cone-shaped epiphyses may 
be present in the hands of patients with the 
Ellis Van Creveld form of chondroecto- 
dermal dysplasia but additional skeletal 
deformities as well as evidence of abnormal- 
ity of ectodermal elements aid in differ- 
entiating this from peripheral dysostosis. 
The bone changes of the hands in gargoyl- 
ism, although often severe, are also not 
identical with those of peripheral dysos- 
tosis. Severe forms of cleidocranial dysos- 
tosis may show changes in the hands and 
feet similar in some respects to peripheral 
dysostosis, but in this condition character- 
istic changes are found in the clavicle, skull 
and often in the pelvis. Thiemann’s disease 
is a localized epiphyseal disease of the 
fingers and toes. The epiphyses become 
compressed, dense and fragmented® but 
the typical cone-shaped epiphyses of peri- 
pheral dysostosis are not found. Dietrich’s 
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disease represents a form of aseptic necrosis 
of the metacarpal epiphysis and should 
cause no confusion with peripheral dysos- 
tosis. 


SUMMARY 


Two cases of peripheral dysostosis are 
reported. This condition represents an un- 
usual form of chondrodysplasia in which 
the changes are limited for the most part to 
the tubular bones of the hands and feet. 


Edward B. Singleton, M.D. 
Texas Children’s Hospital 
Houston, Texas 
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EPIPHYSIAL DYSPLASIA MULTIPLEX* 


By NORMAN E. LEEDS, M.D. 


NEW YORK, NEW YORK 


a dysplasia is an unusual 
condition characterized by bilateral, 
symmetric, irregular development of the 
epiphysial ossification centers with result- 
ant deformities and shortening of stature. 
It was first described by Jansen® in 1934 
and commented on by Fairbank? in 1935, 
but the first complete description was re- 
ported by Fairbank‘ in 1947. Fairbank*® 
stated that familial and hereditary in- 
fluences are not, as a rule, important and 
that most of the cases are sporadic. Since 
that time there have been several re- 
ports®!°! of familial involvement, which 
includes more than half the reported cases. 
The present paper is another example of 
familial dysplasia, involving a father and 
son. 


REPORT OF CASES 


Case 1. R. H. (Unit No. 141-68-27) was a 
seven year old white male who presented with 
difficulty in walking, climbing stairs and riding 
a bicycle. Physical examination revealed a 
child of normal stature. There was bilateral pes 
planus, and an apparent genu valgum second- 
ary to pronation. His two siblings were nor- 
mal. 

Roentgen examination showed the spine to 
be normal. The changes observed in the pelvis 
were hypoplasia of the capital femoral epiphy- 
sial ossification center and slight fraying and 
irregularity of the metaphyses (Fig. 1). The 
joint space was maintained. The hands showed 
normal bony maturation, but the carpal bones 
were irregular and hypoplastic. The metacar- 
pals and phalanges were short and broad. The 
distal radial epiphysial ossification centers were 
hypoplastic and irregularly mineralized with 
slight fraying of the distal metaphyses of the 
radii (Fig. 3). The ankles revealed a deficiency 
of the lateral portion of the distal tibial ossifica- 
tion center. This produced a wedge-shaped 
center which tapered laterally, and, as a result, 
there was slight overgrowth of the proximal seg- 
ment of the talus (Fig. 5). 


Case 11. M. H., the father, gave a history of 
joint pains following exercise during childhood. 
Following roentgenographic examination, he 
had been informed that his hips were abnormal. 
At the present time, he is thirty-seven years 
old and his only complaint is intermittent pain 
in the hips after walking. He works every day 
without difficulty. On physical examination, the 
only abnormalities noted were a slight pelvic 
tilt, limitation of full range of motion in both 
hips and shortness of stature. 


CLINICAL FEATURES 


Patients with epiphysial dysplasia may 
find difficulty in ambulation, climbing 
stairs, running, or rising from a lying 
position. There may be easy fatigability 
following exercise and a limitation of joint 
motion varying in severity with the amount 
and type of joint involvement. These pa- 
tients tend to be of short stature; the hands 
may be broad with short fingers (Fig. 3 and 
4); pes planus is common while genu 
varum or genu valgum is less frequent. 

The prognosis is good. The only changes 
that may be observed in adults are short 
stature and the early appearance of de- 
generative arthritis because of the ab- 
normal stresses and strains on the lower 
limbs due to the bowleg and knock-knee 
deformities. 


ROENTGEN FEATURES 


The roentgenographic features are ir- 
regularity and hypoplasia of the epiphysial 
ossification centers, bilaterally and sym- 
metrically. The sites most commonly and 
severely affected may be the bones at the 
hips, knees, and ankles. The areas of least 
involvement are the shoulders, wrists, and 
elbows. There may be irregular mineraliza- 
tion or flattening of the epiphysial ossifica- 
tion centers, but the absence of sclerosis 
(Fig. 1) is important. Metaphysial changes 


* From the Department of Radiology, College of Physicians and Surgeons, Columbia University, and the Radiological Service of 
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Fic. 1. Case 1. Frontal roentgenogram of the pelvis showing hypoplasia of the femoral epiphysial ossiffica- 
tion center and slight fraying and irregularity of the metaphyses with no sclerosis. The joint space is 


maintained. 


are observed only rarely and consist of 
fraying or irregular mineralization (Fig. 1 
and 3). The carpal and tarsal bones may 
be hypoplastict® and have irregular out- 
lines (Fig. 3). The metacarpals, meta- 
tarsals and phalanges are usually short and 
broad (Fig. 3 and 4). 

Vertebral body changes similar to those 
seen in Scheuermann’s disease have occa- 
sionally been observed. In the cases pre- 
sented, the axial skeleton was normal. 

The changes in the epiphysial ossifica- 
tion center of the distal tibia are of utmost 
importance. They consist of a deficiency 
of the lateral portion of the distal ossifica- 
tion center which produces a triangular 
appearance in the frontal view (Fig. 5 and 
6). This slope or obliquity of the distal 
tibial articular surface may be referred to 
as the s/ant sign. As a result of this slanting 


of the distal articular surface of the tibia, 
the superior surface of the talus responds by 
overgrowth (Fig. 5). These changes in the 
distal tibia with the resulting slant may be 
most reliable in establishing the diagnosis of 
epiphysial dysplasia in an adult with ad- 
vanced bilateral osteoarthritis of the hip. 
This was observed in our Case 1 in which 
the changes of the distal tibia established 
the diagnosis (Fig. 6). The changes in the 
hips, and the slanting of the distal tibia 
were the only positive and significant 
roentgen findings (Fig. 2 and 6). 

The slanting of the distal ossification 
center of the tibia was first described by 
Fairbank‘ in 1947. Of 77 reported cases, 
including the present 2, approximately 50 
per cent had these changes in the distal 
tibia. This change was observed in at least 
10 adults. 


Fic. 2. Case 11. Frontal roentgenogram of the pelvis showing advanced bilateral osteoarthritis of both hips, 
with marked narrowing of the joint space and flattening, irregularity and cystic rarefaction of the femoral 


heads. 
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Fic. 3. Case 1. Frontal roentgenogram of both hands reveals that bony maturation is normal, but the carpal 
bones are irregular and hypoplastic. The metacarpals and phalanges are short and broad. The distal 
radial epiphysial ossification center is hypoplastic and irregularly mineralized, with slight fraying of the 


distal metaphysis of the radius. 


As the patient grows older the ossifica- 
tion centers mineralize normally, but the 
subchondral surface shows irregularity. 
Once the patient has matured, the positive 
roentgen findings are shortening and broad- 
ening of the tarsals, metatarsals, the car- 
pals, metacarpals and phalanges (Fig. 
4), osteoarthritic changes of the hips (Fig. 
2) and slanting of the distal articular sur- 
face of the tibia (Fig. 6). Early diagnosis is 
important since immediate application of 
physiotherapy may aid in decreasing the 
disability by reducing the abnormal stresses 
and strains. 


DIFFERENTIAL DIAGNOSIS 


Legg-Perthes’ disease is limited to the 
proximal femoral epiphysial ossification 
center. Metaphysial changes are usually ob- 
served. Characteristically, it is not bilateral 
or symmetric. The changes usually be- 


come progressively worse before there is im- 
provement. Sclerotic changes, which are 
not seen in epiphysial dysplasia, may be 
noted. 

In cretinism, the changes of the epiphys- 
ial ossification center closely resemble those 
in epiphysial dysplasia. The epiphysial os- 
sification centers occasionally may be punc- 
tate. The cretin, however, will have delayed 
bony maturation and epiphysial fusion. 
The physical findings in the cretin will also 
be a distinguishing feature. 

In the Morquio-Brailsford type of osteo- 
chondrodystrophy, the changes of the epi- 
physial ossification center are similar; how- 
ever, the difference lies in the distinctive 
changes in the vertebral bodies in the 
Morquio-Brailsford type of osteochondro- 
dystrophy. The systemic changes as well as 
the physical appearance ot the individual 
are also of value in the differentiation. 
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Fic. 4. Case 11. Frontal roentgenogram of both hands shows short, broad metacarpals and phalanges. 


In congenital dislocation of the hip, fol- same, in some cases, as those in epiphysial 
lowing reduction the changes in the capital dysplasia. The differential diagnosis will de- 
femoral ossification center may be the pend upon a history of reduction or normal 


Fic. 5. Case 1. Frontal roentgenogram of both ankles reveals a deficiency of the most lateral aspect of the 
distal tibial epiphysial ossification center causing the distal tibial articular surface to be oblique. This 
obliquity, or slant, is a valuable diagnostic sign. There also is slight overgrowth of the proximal aspect 
of the talus. 
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Fic. 6. Case 11. Frontal roentgenogram of the right 
ankle shows the slanting of the distal tibia and 
overgrowth of the proximal talus. 


roentgenographic appearance of the other 
epiphyses. 

Dysplasia epiphysalis punctata*® should 
present no difficulty, since the changes are 
not at all similar to those in epiphysial dys- 
plasia. In the former, single epiphysial os- 
sification centers have multiple discrete 
centers; the tarsal bones are completely 
stippled; the long bones are short and thick; 
and the metaphyses may be enlarged or 
splayed. 

SUMMARY 


Epiphysial dysplasia multiplex is a rare 
congenital anomaly characterized by bilat- 
teral symmetric irregularity of the epiphys- 
ial ossification centers. In the adult, be- 
cause of the abnormal stresses and strains, 
advanced osteoarthritis may be found early 
in the weight bearing joints. The roentgen 
changes are characteristic and consist of ir- 
regularity and hypoplasia of the developing 


Norman E. Leeds 


SEPTEMBER, 1960 


epiphysial ossification centers and irregular 
outline and hypoplasia of the carpal and 
tarsal bones, with short, broad metacarpals, 
metatarsals, and phalanges. Of diagnostic 
importance is the change in the distal epi- 
physial ossification center of the tibia, 
which, in the adult, may aid in establishing 
the diagnosis. This consists of the slanting 
of the distal tibia in the adult, or epiphysial 
ossification center in the child, as mani- 
fested by decreasing height laterad from the 
medial aspect. 


Department of Radiology 
The Presbyterian Hospital 
622 West 168th Street 
New York 32, New York 
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ROENTGENOGRAPHIC FEATURES OF A 
NEW CONGENITAL DYSPLASIA* 


By ENRIQUE SCHWARZ, M.D.,¢ and ALBERT FISH, M.D.t 


CHICAGO, ILLINOIS 


APILLON-LEAGE and Psaume have 

described a congenital dysplasia with 
features present in the face and extremities 
of 8 children.'® Five additional cases have 
been studied at the Center for Handicapped 
Children in Chicago at the Research and 
Educational Hospitals, and a detailed re- 
port by Ruess, Pruzansky and Lis will 
appear elsewhere.” 

The purpose of this paper is to describe 
the roentgenographic features occurring in 
these patients. No other reports were found 
in the literature after the original descrip- 
tion by the French authors. 


CLINICAL FEATURES 


This rare syndrome occurs only in fe- 
males and is manifested early in life by 
anomalies present in the oral cavity at the 
sites of embryonal unions. The salient 
features in this syndrome are lobulation of 
the tongue and the presence of thick, 
paramedial vestibular bands extending 
across the alveolar ridges, and a tongue 
bound down to the floor of the mouth by a 
short, thick frenulum. The tongue may 
show small, nodular, pedunculated tumors. 

An incomplete medial cleft of the hard 
palate associated with partial upper medial 
hare lip complicates the picture. These 
anomalies are readily discerned in the 
immediate postnatal period, since they 
interfere with the sucking mechanism. 

In the extremities, the presence of super- 
numerary digits may be noticed, as well as 
clinodactyly, syndactyly or a trident type 
of hand. Other anomalies which occur 
less frequently are aplasia of the wing of the 
nose, minimal hypertelorism and shorten- 
ing of the upper lip. Alopecia, dryness of 
the skin, coarse hair, mental retardation, 


and a familial type of tremor may be 
present." 


ROENTGENOGRAPHIC FEATURES 


Roentgenographic examination of the 
extremities in a typical case shortly after 
birth reveals definite abnormalities in the 
architecture of the short tubular bones of 
hands (Fig. 1, 4 and B) and feet which 
appear irregular, short and thick. As the 
child grows, other anomalies are mani- 
fested. There may be uneven growth of 
some tubular bones of the hands or feet, 
resulting in shortening, elongation or de- 
viation of one or several fingers or toes 
(Fig. 2, 4—D). In some instances, the tubu- 
lar bones show irregular, reticular areas of 
radiolucency extending through the entire 
shaft into the metaphyses. These changes 
are more pronounced in the hands. Super- 
numerary digits, clinodactyly, brachydac- 
tyly and syndactyly are detected early by 
inspection and demonstrated also on the 
roentgenograms (Fig. 3, 4, B and C). Bone 
maturation is not impaired. The epiphyseal 
centers appear and develop in a normal 
fashion. The long bones, as well as the spine 
and pelvis reveal no gross abnormalities. 

The skull exhibits distinct features con- 
sisting of a steep anterior fossa due to the 
elevation of the cribriform plate and lesser 
sphenoid wings. The floor of the posterior 
fossa moves downward and forward (Fig. 
4). There is an increase in the lower face 
height and the facial profile is retrognathic 
due to the presence of a hypoplastic man- 
dible. The jaw appears small with shorten- 
ing of its rami and sometimes with asym- 
metry of its body (Fig. 5). Dental mal- 
placements are seen in all cases and are 
more predominant in the incisors and 


* From the Department of Radiology, College of Medicine, University of Illinois, Chicago, Illinois. 
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Fic. 1. (4 and B) The hands of this one month old child reveal marked irregularity of the shafts of the 
tubular bones, predominantly those of the phalanges. Multiple intraoral anomalies were also present. 


canines (Fig. 6, 4 and B). Supernumerary 
and carious teeth are frequently observed. 


DISCUSSION 


Various congenital malformations of the 
face can occur in patients with cleft palate 
as mentioned by Davis; malformations of 
the skull base are also known to exist in 
these patients. Moss,* in a recent article, 
describes midline malformations occurring 
in the skull of cleft palate patients con- 
sisting of increased flexion of the base 
(kyphosis) due to alteration of the basilar 
components referred to as “dysostosis 
sphenoidalis.” The floor of the posterior 
fossa moves downward and forward, rela- 
tive to the sphenoid bone which shows a 
slight forward displacement of the clivus 
and elevation of the lesser wings. The 
cribriform plate is also elevated and thus 
the floor of the anterior fossa appears steep. 
This so-called ‘“‘dysostosis sphenoidalis”’ 
occurs also in craniosynostosis, hypertel- 
orism and acrocephalosyndactyly (Apert’s 
syndrome), as well as in constitutional re- 
tardation and some orthodontic malforma- 
tions.® 


The same type of basilar kyphosis of the 
skull was found in the cases reported here, 
but associated with an increase of the 
height of the lower face and with hypo- 
plasia of the mandible. Thus, the deformi- 
ties of the skull in these patients are typical 
and different from those described in asso- 
ciation with cleft palate alone; they ap- 
pear as if produced by a downward and 
backward displacement of the cranial 
fossae with subsequent elongation of the 
facial components. These anomalies suggest 
an early intrauterine fetal dysplasia, oc- 
curring prior to the onset of ossification of 
the skull base, and can be grouped under 
the so-called facial “genoneuro-dys- 
trophies” of Bercher and Psaume. These 
authors suggest the existence of a common 
denominator in all facial dystrophies: the 
anomalous development of the sphenoidal 
region which, being centrally located, lays 
the mold for the shape of the remainder 
of the cranium. 

A large skull was noted in one of our 
patients and neurologic studies revealed a 
communicating type of hydrocephalus with 
a large porencephalic cyst present in the 


4 
a. * 


Fic. 2. (4 and B) Same patient as in Figure 1 at the age of three and a half years. Note the reticular ap- 
pearance of the tubular bones which appear short and thick; there is clinodactyly of the right index finger 
(arrow). (C and D) The feet of this child reveal similar but less pronounced changes. 
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Fic. 3. (4) A partially amputated super- 


numerary toe is noted in the right foot of 
this patient (arrow). The big toe shows 
hammer type deformity. (B) Syndactyly 
is noted in the left hand of the same 
patient between the second, third, 
fourth and fifth fingers. The patient was 
born with cleft palate and lip; she is 
mentally retarded. The tongue was 
found to be bound down to the floor at 
birth; multiple vestibular bands were 
also present. (C) Syndactyly associated 
with clinodactyly are noted in the right 
hand of this mentally retarded child; 
she also has a hydrocephalic skull and 
intraoral anomalies typical of the Papil- 
lon-Léage Psaume syndrome. 
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left side. Mental retardation complicated 
the clinical picture in this patient and was 
also noted in half of the patients reported 
by Papillon-Léage and Psaume, although 
no neurologic studies are available in their 
description. We are inclined to believe that 
the presence of hydrocephalus in this pa- 
tient was not coincidental and it is possible 
that anomalies of the brain are responsible 
for the mental retardation in some of these 
cases. A similar coexistence of multiple 
congenital anomalies has been recently 
reported by Schénenberg” in 4 patients 
with cleft palate deformity associated with 
anomalies of the extremities and cardiovas- 
cular system. Two of his patients showed 
anomalies of the brain consisting of dilata- 
tion of the ventricular system in a “‘butter- 
fly” configuration; and a cyst of the septum 
pellucidum was found in one." Although 
his cases cannot be described as identical to 
those reported here, the association of 
brain anomalies with cleft palate and other 
congenital defects is significant. Further 
neurologic studies of these patients could 
offer additional information. 


Fic. 4. Diagram of a normal skull. The dotted lines 
indicate the elevation of the lesser wings of the 
sphenoid and of the cribriform plate. There is also 
a slight forward displacement of the floor of the 
posterior fossa. These findings occurred in our 
patients and can also be found in patients with 
cleft palate alone. 


A New Congenital Dysplasia 


Fic. 5. A hypoplastic and retrognathic jaw is noted 
on this roentgenogram, in association with eleva- 
tion of the lesser wings of the sphenoid and the 
cribriform plate; the floor of the anterior fossa 
appears steep. Note the increase in the lower face 
height due to the elevation of the orbits and nose, 
as well as to the presence of a high arched palate. 


The dominant feature of this syndrome 
is the presence of multiple congenital 
anomalies of the oral cavity. According to 
Papillon-Léage and Psaume, congenital 
malformations of the tongue associated 
with cleft palate and vestibular bands have 
been previously described only in 3 iso- 
lated instances by Crauste,® Macé,’ and by 
Veau and Ruppe” (2 of the 3 patients re- 
ported showed anomalies of the hands). 
The presence of vestibular bands and ab- 
normalities of the tongue was a constant 
finding in our cases. The cleft palate tends 
to be mid-line, irregular and incomplete; 
it was found in all of the patients studied. 
The oral anomalies occur in sites corre- 
sponding to zones of embryonal union. 

The dental dysplasia is.constant but by 
no means a typical finding. Besides the 
tendency for malplacement of the teeth, a 
higher than average susceptibility to caries 
exists. Supernumerary teeth may occur, 
and dentition is generally poor. An ecto- 
dermal disturbance could possibly explain 
these findings as well as the hypoplastic 
changes in the mandible occurring in these 
cases. 

The deformities of the extremities are 
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Fic. 6. (4) Base view of the skull in the same patient as in Figure 3, 4 and B, demonstrating the asymmetry 
of the mandible and malplacement of the teeth. (B) The asymmetry of the jaw is also noted on this 
roentgenogram of another patient; the cleft in the hard palate can be outlined to the left of the midline 
(arrows). 


not typical of this syndrome alone. We 
found several reports in the literature 
dealing with patients with cleft palate 
deformity associated with various types of 
congenital anomalies of the extremities.*:!*:"4 
In Schénenberg’s* patients, syndactyly 
and middle finger aplasia were found, as 
well as postminimus in the hands and feet. 
Sinclair and McKay“ report a case of 
cleft palate and hare lip associated with 
glossal agenesis, brachydactyly and syn- 
dactyly. The presence of deformities of the 
extremities in association with anomalies 
of the head is known to occur in patients 
with acrocephalosyndactyly* and in other 
bone dysplasias such as the Ellis-Creveld 
syndrome,’ cephalodactyly and the “‘dysos- 
tosis acrofacialis” of Nager and Rey- 
nier.* The original case of Crauste? pre- 
sented clinodactyly associated with other 
typical features of the syndrome described 
here and we have seen clinodactyly occur 
in 3 of our cases. In the patient reported by 
Macé,’ the anomalies of the extremities also 
formed part of the syndrome; the infant 
exhibited syndactyly and a supernumerary 
toe. Similar findings were observed by 
Papillon-Léage and Psaume in their 8 cases. 
We have also noted these anomalies in the 
patients studied. The appearance of the 


short tubular bones of the hands and feet 
in some of our patients resembled that 
found in the cartilaginous type of con- 
genital dysplasia. A presumptive grouping 
of these deformities under this heading is 
thus suggested. 


SUMMARY 


The .roentgenographic features of a 
newly described syndrome are reported 
following the original papers of Papillon- 
Léage and Psaume, who studied 8 cases. 
Five additional patients with typical fea- 
tures of this syndrome were studied from 
the roentgenographic standpoint. All were 
females who exhibited multiple congenital 
anomalies of the oral region associated with 
cleft palate, typical facial deformities and 
anomalies of the hands and feet. The 
roentgen findings are those of deformity ot 
the skull due to the presence of cleft palate 
with basilar kyphosis and backward and 
downward movement of the cranial fossae. 
The lower face height is increased and the 
mandible is hypoplastic. Dental dysplasia 
occurs as a constant feature and mental 
retardation is found frequently. 


Enrique Schwarz, M.D. 
840 South Wood Street 
Chicago 12, Illinois 
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SOME OBSERVATIONS ON GASTRIC DISEASE 
IN PEDIATRIC ROENTGENOLOGY* 


By HARVEY A. HUMPHREY, M.D. 


ST, LOUIS, MISSOURI 


disease in the pediatric age 
group is relatively uncommon in its 
occurrence with the exception of outlet ob- 
struction" and inlet incompetence. Until 
the publication of Caffey’s® and more re- 
cently Astley’s! and Singleton’s“ text- 
books, there was a remarkable paucity of 
accessible information germane to the gen- 
eral subject, and the discussions of the 
roentgenologic approach to diagnosis were 
frequently inadequate. During the past 
eight years we have encountered several 
unusual problems in this field, and it is 
from this experience that a few meriting 
considerations have been selected. Atten- 
tion will be focused primarily upon aspects 
pertaining to diagnosis and differential di- 
agnosis, a comprehensive survey of the 
separate lesions not being our intent. As 
radiologists we attempt to detect in vivo 
that which anatomists and their progeny, 
the pathologists and the surgeons, have 
described previously with some notable ex- 
ceptions. The contributions of the embry- 
ologist to the armamentarium of the diag- 
nostic radiologist are likewise deserving of 
recognition for if the embryogenesis of 
many of the pathologic problems that we 
encounter is comprehended the interpreta- 
tion of roentgenologic observations is often 
meaningful and exact rather than the re- 
verse—a precise anatomic diagnosis being 
feasible. 


DEVELOPMENT 


During the fourth embryonic week a 
slight local dilatation of the primitive fore- 
gut appears to mark the location of the 
stomach, a second dilatation appearing in 
the hindgut at the level of the cecum. The 
septum transversum, which is destined to 
become a part of the diaphragm, appears 


simultaneously from the ventral wall of the 
embryo, its dorsal aspect and the gastric 
segment of the foregut lying opposite the 
cervical somites. The esophageal region is 
hence relatively short. In the fifth week the 
gastric part of the foregut lies in the sep- 
tum transversum, these structures, like the 
lungs, still being at this stage primarily 
cervical structures. By the end of the 
eighth week the stomach and septum 
transversum have migrated caudally, this 
migration being mainly due to the great 
enlargement of the thorax by the develop- 
ing lungs. A considerable elongation of the 
esophagus results. During this period the 
stomach expands and separates from the 
septum transversum, and the dorsal and 
ventral mesogastria arise. Thereafter, to 
quote from Bremer’s “Congenital Anoma- 
lies of the Viscera:”’’ “the stomach... 
bulges dorsally and the overgrowth of its 
dorsal wall, the greater curvature, pro- 
duces a bend in the tube with the result 
that at its lower outlet the stomach points 
at first ventrally or even cranially and this 
in turn induces a reverse bend in the duo- 
denum directly below. To save space be- 
tween the back and the abdominal wall the 
greater curvature soon rotates to the left 
(slightly displacing the esophagus to the 
same side), the duodenal bend rotating to 
the right.” 


DUPLICATIONS 


During the latter part of this second 
month the epithelial lining appears to grow 
faster than the outer wall, but unlike the 
intestine the stomach does not pass through 
a solid stage with subsequent recanaliza- 
tion.® (Similarly its linear growth is con- 
siderably less rapid than that of the intes- 
tine.) Hence, an embryologic explanation 


* Presented at the Sixtieth Annual Meeting of the American Roentgen Ray Society, Cincinnati, Ohio, September 22-25, 1959. 
From the Edward Mallinckrodt Institute of Radiology, Washington University School of Medicine. 
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of the genesis of gastric duplications differ- 
ing from one acceptable explanation of the 
genesis of intestinal duplications has been 
invoked—the proposal that these cysts 
represent anomalies of recanalization of oc- 
cluding epithelium in the embryonic gut 
apparently not being in accord with estab- 
lished observation. Bremer® states that in 
the embryonic stomach of two to three 
months “the bulging left side is flattened 
dorsoventrally, the cavity becoming slit- 
like, and here the walls are thrown into 
deep folds, mostly running lengthwise of 
the stomach. If two of these folds, from 
dorsal and ventral surfaces, should meet 
along the tops of their internal ridges the 
two layers of epithelium might fuse, de- 
generate, and allow the passage of a bridge 
of submucosa and later of muscles from 
one wall to the other.” The result is a com- 
mon wall with intertwined muscles between 
two separate portions of the stomach. 
Earlier Lewis and Thyng”® had described 
groups of epithelial cells or diverticula 
which normally disappear occurring along 
the alimentary tract of the pig, human, and 
other embryos. From this developed the 
theory that duplications might arise as a 
result of a loss of connection between the 
diverticula and the gut. While these vary- 
ing explanations may be acceptable in 
many instances, the mode of genesis in 
others is still not clear. 

In the series of 67 duplications of the ali- 
mentary tract reported by Gross et a/.,?°! 
there were 2 patients with gastric duplica- 
tions. More recently Kiesewetter™ has col- 
lected 27 cases of gastric duplications re- 
ported in the literature, only 15 being in 
the pediatric age group. 

Gastric duplications seldom communi- 
cate with the stomach lumen,* although 
isolated instances of such lesions containing 
all the elements of the gastric wall and fre- 
quently referred to as true congenital di- 
verticula have been reported. Such are 
now more commonly referred to as the com- 
municating type of duplication, the desig- 
nation gastric diverticulum being reserved 


* Two out of 28 cases according to Kiesewetter.* 
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for that type in which there is a congenital 
localized muscular deficit. The majority of 
gastric duplications are situated along the 
greater curvature which in the embryo is 
the attachment of the dorsal mesentery, 
following the general rule that duplications 
are prone to occur on the mesenteric aspect 
of the intestinal lumen. These cysts are 
usually ovoid or spherical, and the over- 
lying mucosa is commonly necrotic and ul- 
cerated. Craters of the order of magnitude 
noted in leiomyomas have not been en- 
countered, however. The presence of an ac- 
tive mucosa, secreting enzymes and acid 
into a closed cavity, may lead to progres- 
sive distention of the cyst with perforation 
or seepage of the irritating fluid content 
into adjacent tissues resulting in perigastric 
inflammation. Perigastritis was rather in- 
tense in our Case 1 (Table 1), anteposition 
of the viscus resulting (Fig. 1). In Case 1 
(Table 1) a cyst of the greater curvature 
anterior wall of the pars media was associ- 
ated with a sinus tract which extended 
through the diaphragm to the left pleural 
space and mediastinum with a resultant 
severe necrotizing .inflammatory process 
(Fig. 2). This acquired complication of a 
congenital lesion is to be distinguished 
from the congenital complex resulting from 
persistence of an accessory neurenteric 
canal or remnant, usually by the roent- 
genographically demonstrable anomalous 
vertebrae.*”? Goon’s'® reported Duplication 
of the stomach with extension into the chest 
and perhaps Gjgrup’s'* previously pub- 
lished Un cas d’oesophage double et estomac 
double probably represent unrecognized ex- 
amples of the latter. Their embryogenesis 
is undoubtedly different and more complex 
than the cases herein reported, presumably 
as a result of an aberration in an earlier pe- 
riod of development. The variable position 
and the caudal migration of Hensen’s node 
during the formation of the dorsal axis 
serve to explain the variable !evels of the 
communications between the gut and neu- 
ral axis. “The earlier the disturbance of 
axiation, the higher the level of the mal- 
formation and the greater the extent and 
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EMBRYONAL CYSTS IN THE STOMACH 
Case No. Age and Sex Size of Cyst(s) Clinical Data Remarks 


Premature twin. 


I1(M.B.) 4/12 yr. F. 


4.5 cm. Feeding Perigastritis. Twin sibling 
problem. Emesis. Palpable normal 
mass. Guaiac positive stools. 
Hb. 7.7. White blood cell 
count 20, 850 
II (R.P.) 8/12 yr. F. 3.0 cm. Malnutrition. Emesis since Perigastritis. Sinus tract 


birth. Anemia detected. Hb. 
4.3. Sicklemia. Labored res- 
pirations subsequently. Pa- 
ralysis of left diaphragm. 
Opaque left chest. |Medi- 


through diaphragm. Pleu- 
ritis. Pulmonary decortica- 
tion necessary 


astinal shift dextrad 


II] (M.S.) 2/12 yr. F. 7.0X%3.5X3.5 cm. 
(approximate over- 


all dimensions) 


IV (D.D.) 


3.5 cm. 


Note: The apparent predilection for the female sex in our series is not in accord with the experience of others; no predilection for 


either sex is evident in a review of the literature. 


variety of both neural and visceral anoma- 
lies accompanying 

Sinus tract formation secondary to per- 
foration was also simulated by McCutchen 
and Josey’s® case of antral duplication 
communicating with a Meckel’s diverticu- 
lum. 


Malnutrition. Variable 
emesis since birth. Palpable 
mass. Hb. 9.7 


Trauma one month prior to 
admission. Resultant hema- 
toma 
loop and retroperitoneum 


Three separate cysts (lar e, 
medium, small) of greater 
curvature and posterior 
wall. Excision inadvisable, 
Fenestrations created with 
excellent result clinically 
and roentgenographically 
Pyloric obstruction pro- 
duced by cyst. Duodenal 
obstruction produced by 
hematoma. Gastric dupli- 
cation or cyst in accessory 
pancreas? 


involving duodenal 


Three separate embryonal cysts coex- 
isted in the gastric wall of a two month 
athreptic anemic female (Case 111, Table 1) 
presenting with intermittent emesis and a 
palpable mass (Fig. 3). The female sex, the 
recognition in early infancy, the malnutri- 
tion, the emesis, the anemia, and the pal- 


Fic. 1. Case 1. Gastric duplication. Four month old female. Roentgenograms showing a 4.5 cm. oval intra- 
mural cyst of the corpus with overlying necrotic ulcerated gastric mucosa. Pronounced perigastric 
inflammation with resultant extrinsic pressure upon stomach behind and above the duplication. 
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Fic, 2. Case 11. Gastric duplication. Eight month old female. Roentgenograms showing a 3.0 cm. cyst of the 
greater curvature anterior wall of the stomach. A nonvisualized sinus tract extended from the perigastric 
inflammation through the diaphragm. Pleural inflammation. 


pable mass were pertinent clinical findings in 
3 out of 4 cases (Table 1). The multiplicity 
of cysts in this patient’s stomach is most 
uncommon among reported cases. The in- 
tertwining muscle coats, the relatively 
thick wall, the gastric type epithelium,* 
and the murky viscid fluid are of common 
occurrence. 


* Ciliated epithelium has been noted, heteroplasia of esopha- 
geal mucosa being one explanation. 


A greater curvature prepyloric 3.5 cm. 
cyst containing heterotopic ducts and a 
trace of recognizable pancreatic tissue was 
discovered in a five year old female (Case 
tv, Table 1) with a post-traumatic hema- 
toma involving the duodenum and retro- 
peritoneum (Fig. 4). Whether this example 
of an embryonal cyst should be included as 
an instance of gastric duplication or desig- 
nated as cyst formation in an accessory 


Fic. 3. Case 11. Gastric “quadruplication.” Two month old female. Roentgenograms 
showing three separate contiguous duplication cysts. 
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Fic. 4. Case 1v. Five year old female. Roentgenograms showing an embryonal cyst (3.5 cm.) of the greater 
curvature of the antrum with a post-traumatic hematoma involving duodenum and retroperitoneum. 
This was pathologically designated as gastric duplication. (The presence of heterotopic ducts and a 
fragment of pancreatic tissue in the wall of the cyst suggested an alternate designation, i.¢., cyst in an 
aberrant pancreas.) 


pancreas is open to discussion. As in Bik- 
off’s® quite similar case, pyloric obstruction 
was present. 

A cyst of the antrum morphogenetically 
different than the above has been described 
by Metz e¢ a/.** A prepyloric mucosal sep- 
tum and a second septum 6.0 cm. prox- 
imally sequestered the antral segment with 
resultant cyst formation. Isolated prepy- 
loric mucosal diaphragms without and with 
an orifice have been described**:*’ and 
should be considered in the differential di- 
agnosis of hypertrophic pyloric stenosis, 
nonhypertrophic pyloric canal stenosis, 
and pyloric atresia.‘ 


TUMORS 


Leiomyomas and ectopic pancreatic tis- 
sue are the most common solid tumors of 
the stomach in children. Asymptomatic 
benign smooth muscle tumors are not in- 
frequent autopsy findings in all age groups. 
Meissner*® in 1944 reported a 46 per cent 
incidence in 50 random adult examina- 
tions. The concept that at least some if not 
all are anomalies or aberrations of muscle 
development is tenable, the relatively low 
incidence of symptomatic tumors during 


childhood being attributable to a delayed 
onset of central degeneration, 7.¢., fibrosis 
and hyalinization, ulceration, and bleed- 
ing in very slowly growing lesions. Appar- 
ently, because of degeneration centrally in 
the tumor, the ulceration that occurs is not 
associated with pain and spasm compa- 
rable to that noted in peptic ulcerations. 
Recurrent episodes of acute massive pain- 
less bleeding were experienced by each of 
our two symptomatic female children* 
(Fig. 5 and Fig. 6). As in these patients, 
leiomyomas are prone to occur in the fun- 
dus adjacent to but not involving the 
cardiac orifice, their incidence in the pars 
media and antrum being considerably 
lower. The roentgenographic features of 
leiomyomas_ (intramuralt extramucosal 
mass, central crater, ridges and depressions 
in the mucosal surface, normal surround- 
ing rugae) are at variance with the usual 
appearances of duplications, peptic ulcers, 
and malignant neoplasms. Their predilec- 
tion for the anterior and posterior gastric 


* Meissner® noted no predilection for either sex in his series. 

+ The majority of these lesions arise from the tunica muscu- 
laris, not the muscularis mucosae, although we have recently 
encountered an instance of the latter in a bleeding adult. 
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walls is not in accordance with the usual 
greater curvature location of duplications, 
and their predilection for the fundus is in 
sharp contrast to the antral position of 
pancreatic heterotopias. Although calcifi- 
cations are commonly visible on roentgeno- 
grams of the specimen, we have not de- 
tected these in vivo. 

The microscopic criteria for differen- 
tiating benign from malignant smooth 
muscle tumors have not proved completely 
reliable and satisfactory. Roentgenograph- 
ically, a tumor that is comparatively large 
in relation to the size of the stomach and a 
fistulous tract leading from an ulcer into 
the depths of the tumor are evidence sug- 
gesting malignancy; however, such fistu- 
lous tracts may also occur in benign le- 
sions.!” Instances of leiomyosarcomas have 
been reported as early as at the age of 
thirty months.”* None has apparently origi- 
nated in the upper fundic or pyloric re- 
gions, 

The second most frequent solid gastric 
tumor in pediatric practice is commonly 
referred to as ectopic pancreatic tissue.” 
Because of the frequent concurrence of 
smooth muscle, epithelium exhibiting vary- 
ing stages of differentiation, ducts, and 
Brunner’s glands, embryogenetically re- 
lated lesions may be designated as myo- 
epithelial hamartoma, gastric adenomy- 
osis, aberrant pancreas, etc. Acute or 
chronic bleeding from a secondary ulcera- 
tion is infrequent although a brisk hemor- 
rhage from an ulcerated antral heterotopia 
did occur in a newborn* shortly following 
a correct presumptive roentgenologic di- 
agnosis of annular pancreas with second 
duodenal obstruction (Fig. 7). Embryonic 
epithelial buds, which develop as diver- 
ticula from the primitive foregut analogous 
to the buds which form the early pancreas, 
were apparently responsible for each of 
these separate and distinct lesions. 

Tridermal teratoma of the stomach has 


* Massive hemorrhage from the stomach neonatally has been 
unusual in our experience although we have encountered it also 
in instances of acute ulcer and in hemorrhagic disease of the 
newborn. 
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Fic. 5. Leiomyoma. Nine year old female. Roent- 
genogram showing the surface fissures and ridges 
with a central crater. There was no change in the 
tumor size during a thirty-two month interval 
prior to operation. 


been reported in 3 patients, each lesion be- 
ing benign and curable. Each occurred in a 
male infant, the oldest at the time of diag- 
nosis being seven and one-half months.** 
In older children gastric polyps have been 
noted as a manifestation of the Peutz- 
Jeghers syndrome.”*48 Gastric involvement 
in neurofibromatosis has also been evident, 
albeit infrequently.‘ 

Malignant lymphomas, including Hodg- 
kin’s disease and lymphosarcoma, and car- 
cinomas have been reported in childhood, 
the usual age incidence being between ten 
and fifteen years. The carcinomas have ex- 
hibited a predilection for the distal end of 
the stomach, probably deriving from the 
mucous glands.”* We have not encountered 
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Fic. 6. Leiomyoma. Thirteen year old female. Roentgenograms showing the central crater, denoted by a 
radiolucent zone in the tumor medially. The location adjacent to but not involving the cardiac orifice is 
a frequent occurrence in pathologic examinations. 


primary gastric malignancies, but have dis- MENETRIER’S DISEASE 
covered “‘recurrent”’ neuroblastoma invad- 
ing the stomach secondarily (Fig. 8). Land- 
ing and Martin” indicate that such have 
been noted to originate in the stomach.* 


Menetrier’s giant hypertrophy of gastric 
rugaef with hypoproteinemia and general- 


Fic. 7. Roentgenogram showing a second duodenal 
obstruction due to an annular pancreas. A history 
of an acute hemorrhage neonatally from a gastric iy 
antral aberrant pancreas and of an imperforate 
anus was presented. This combination of a dilated _ 
stomach and proximal duodenum has been errone- Fic, 8. Four year old female. Roentgenogram show- 
ously referred to as the “hourglass stomach.” ing a recurrent neuroblastoma invading the pos- 

terior wall of the gastric fundus, associated with a 
much larger retrogastric mass of neoplasm. 


* In Handelsman and co-workers” case of benign teratoma of 


the stomach aspiration biopsy through one of the numerous areas + His polyadénome en nappe*—freely translated as confluent 
of brain tissue in the tumor led to an erroneous preliminary flat adenomas—not to be confused with his polyadénome poly- 
diagnosis of neuroblastoma. peux. 
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ized edema has not been reported in chil- 
dren previously to the best of our knowl- 
edge. It is an affliction primarily of the mid- 
dle age group and beyond, the youngest 
hitherto being twenty-two years old. 
Males predominate in a ratio of 2:1 or 3:1 
in most reports, the highest being 5:1. 
Hypoproteinemia of a mild degree* (be- 
low 6 mg./100 ml.) is usually present, but 
occasionally this is severe enough to be 
manifested by edema as the case in a five 
year old boy (Fig. 9) referred with previ- 
ous erroneous clinical and roentgenologic 
diagnoses of nephrosis and lymphoma, re- 
spectively. The albumin/globulin ratio is 
fairly normal as a rule. Loss of protein 
from the gastric mucosa—akin to a weep- 
ing skin burn—is the accepted explana- 
tion of the hypoproteinemia. [I albumin 
studies’? have demonstrated loss of albu- 
min into the stomach lumen; subsequent 
digestion of this albumin with absorption 
of the amino acids and resynthesis of al- 
bumin fail to compensate for gastrointesti- 
nal losses. As a result there is a small total 
albumin pool in the body turning over 
rapidly. 
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Gastrointestinal complaints may be lack- 
ing. Renal disease, liver disease, “‘idio- 
pathic hypoproteinemia,” and more re- 
cently copper deficiency“ have been erro- 
neously incriminated clinically. Roentgeno- 
logically and pathologically, thickened 
gastric rugae are crowded together like 
cerebral convolutions. The process may be 
diffuse or circumscribed, but in either in- 
stance there is a predilection for the body 
and greater curvature; the mucosal surface 
of the pyloric and cardiac ends of the stom- 
ach is apt to be smooth although antral 
polypoid protuberances may be present. 
There is usually a strikingly abrupt transi- 
tion between the grossly abnormal and 
normal mucosal zones.’ As a result of re- 
peated failures in preoperative diagnosis, 
clinicians often refer to this entity as “‘tu- 
mor-simulating gastritis.” That it is a 
form of gastritis is a subject of dispute 
among pathologists. Lymphoma and car- 
cinoma are readily excluded microscop- 
ically if not roentgenologically. Grossly, 
the stomach is enlarged, thickened, heavy, 
and boggy; palpation results in a sensation 
resembling “a bag of.worms.” There is no 


Fic. 9. Five year old male. Roentgenograms showing Menetrier’s giant hypertrophy of gastric rugae with 
hypoproteinemia and generalized edema. No subjective complaints referable to the gastrointestinal tract 
were elicited. Serum proteins 3.2 mg./100 ml. A/G ratio 2.2/1.0. 
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constriction of the stomach lumen patho- 
logically or roentgenographically as in 
Crohn’s disease, the characteristic histo- 
logic changes being primarily in the mu- 
cosal layer* and to a lesser extent in the 
submucosal zone, the muscular coats being 
relatively normal. 

In pediatric practice gastric varices are 
to be differentiated from the convoluted 
appearance of the rugal hypertrophy i 
Menetrier’s syndrome by their predilection 
for the upper stomach and by their almost 
invariable association with splenomegaly 
and esophageal involvement. 

The deviation of the gastric mucosa 
from the normal in appearance is of such a 
pronounced degree that if there is reason- 
able doubt in a specific instance as to 
whether the stomach is roentgenograph- 
ically normal or abnormal, a diagnosis of 
Menetrier’s disease is quite unlikely. Re- 
versibility has been noted in reported 
cases.“ An apparently related pathologic 
process has been noted in the jejunum with 
intussusception, an apparent complication; 
hypoproteinemia and general edema were 
not present. 


CROHN'S DISEASE 


Crohn’s nonspecific granulomatous in- 
flammation of the gut'"® is manifested 
roentgenographically not only by mucosal 
abnormality but also by constriction of the 
lumen, deducible evidence of associated in- 
tramural extramucosal disease. Gastric le- 
sions have been reported in association 
with lesions elsewhere in the alimentary 
the stomacht having been 
the minor site of involvement in certain in- 
stances and the major site in others" as in 
our case of a nine year old boy (Fig. Io), 
previously reported by Miller a/.*° To 
our knowledge gastric involvement has not 
been reported ‘before or since in the pedi- 
atric age group. A somewhat stenotic pre- 
pyloric region was demonstrated roent- 


* “Pseudohyperplasia of mucous membrane” with erosions at 
the base of true mucous folds."* 

¢ In the reported instances of gastric involvement, duodenal 
disease has been the rule. 
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genographically several months before ul- 
cerations; mucosal infiltration and efface- 
ment of the normal pattern were detected. 
During a seven year observation period a 
high grade stenosis of the distal stomach 
developed, and the presence of an aortic 
arch anomaly partially obstructing the 
esophagus complicated his otherwise com- 
plex nutritional problem. 

The demonstration of associated small 
intestinal granulomatous disease with or 
without colon involvement should aid in 
the differentiation of this nonspecific granu- 
lomatous process from the now equally 
rare instances of the specific granulomas, 
tuberculosis and syphilis, in which coexist- 
ing intestinal disease is exceptional. 


Fic. 10, Nine year old male. Roentgenogram showing 
nonspecific granulomatous gastritis and duodenitis 
with enterocolitis (Crohn’s disease). A two and 
one-half year history of growth failure, intermit- 
tent diarrhea, abdominal pain, fever, nausea, and 
vomiting was present. Examination revealed 
microscopic and gross blood in dejections, anemia, 
and hypoproteinemia. (We are indebted to Drs. 
E. B. D. Neuhauser and M. H. Wittenborg of the 
Children’s Medical Center, Boston, Massachu- 
setts for permission to reproduce this patient’s 
roentgenogram.) 
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CHRONIC GASTRIC ULCERS 


The 2 instances of chronic peptic ulcers 
of the stomach that we have encountered 
in children presented no roentgenologic 
problem in differential diagnosis. A predi- 
lection for the lower third of the stomach 
has been evident and generally recognized 
(Fig. 11). Two-thirds of the patients in 
Aye’s? review of 46 cases were nine years 
of age or older, and, in approximately one- 
third of these, ulcers had perforated by the 
time of diagnosis. Of interest are the in- 
stances interpreted as apparent intrauter- 
ine development of chronic gastric ulcera- 
tion with perforation’? and with gastro- 
colic fistulization® neonatally. At the St. 
Louis Children’s Hospital the autopsy of a 
fourteen year old female with a diagnosis of 
histiocytosis X (Hand-Schiller-Christian 
disease) revealed 4 separate chronic gastric 
ulcers. 


MALFORMATIONS AND MALPOSITIONS 


Malformations anc malpositions of the 
stomach may be associated with develop- 
mental defects of the diaphragm as might 
be anticipated from a study of their em- 
bryogenesis. The importance of normal 
formation of the mesogastria and of fixation 
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of the stomach to the adjacent structures 
should be recognized. Caffey'® discussed an 
instance of congenital microgastria with 
failure of rotation of the stomach, roent- 
genographically manifested by a small 
tubular viscus associated with a dilated 
esophagus that appeared to assume the 
storage function of the inadequate stom- 
ach. Failure of development of the normal 
curvatures, lack of differentiation of the 
stomach into the usual subdivisions, and 
gastroesophageal reflux were evident. The 
diaphragm was not mentioned per se, but 
the illustrations indicate the presence of a 
dilated esophageal hiatus and very likely a 
suprahiatal position of the esophagogastric 
junction. A developmental arrest at a 
somewhat later stage was apparent in an- 
other infant (Fig. 12, 4—-C) with a nonro- 
tated stomach, a small sliding hiatus her- 
nia, and gastroesophageal reflux demon- 
strated at the age of seven weeks. The 
cardiac and pyloric orifices were anterior 
in position, The greater curvature was pos- 
teriorly located, the lesser curvature being 
anterior as in the first trimester of in- 
trauterine development. Neither the cardia 
nor the pylotus exhibited a competent 
sphincter mechanism postnatally. It is con- 
venient and perhaps entirely correct to 


Fic. 11. Eleven year old female. Roentgenograms showing a peptic ulcer of the gastric antrum. The mucosal 
folds radiating from a discrete niche are evident in the original roentgenograms. 
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Fic, 12. Roentgenograms showing nonrotated stomach, hiatus hernia, and gastroesophageal reflux. 
(4) and (B) Age seven weeks. (C) Age three and one-half months. 


consider the anomalies represented by 
Caffey’s case and our case, the instances of 
hiatus hernia and gastroesophageal reflux 
with or without short esophagus, and the 
entity referred to as cardioesophageal re- 
laxation®** or “chalasia’” as representing 
separate stages of a series of embryologi- 
cally related developmental abnormalities. 
Presumably as a consequence of further 
development and maturation, ex utero in- 
fants with “chalasia” demonstrated neo- 
natally commonly acquire an adequate 
sphincter mechanism by the third post- 
natal month, cardioesophageal relaxation 
as an isolated entity seldom being encount- 
ered thereafter in childhood. Neuhauser 
and Wittenborg*® have properly empha. 
sized the importance of the reflux esophag- 
itis induced by the relatively high gastric 
acidity neonatally, this peptic esophagitis 
being of greater consequence than the pre- 
disposing cardioesophageal relaxation. 
Two acquired complications involving 
the stomach that we have witnessed with 
developmental defects of the diaphragm 
merit brief consideration. Incarceration of 
the gastric fundus and pars media in a left 


Fic. 13. Newborn male. Bochdalek hernia with sac. 
Roentgenogram showing the incarcerated upper 
half of the stomach with extensive necrosis of pos- 
terior wall, perforation, pneumoperitoneum, and 
peritonitis. The patient is well at four years of age. 
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Fic. 14. Eleven month male. Roentgenograms showing gastric volvulus secondary to left diaphragmatic 
hernia (Bochdalek) with sac. The tapering column of air in distal esophagus denotes obstruction at the 
normally located esophagogastric junction. The absence of gas in distal stomach and intestines signifies 


antral obstruction (see Fig. 15). 


Bochdalek hernia sac resulted in wide- 
spread necrosis of the posterior wall and a 
localized perforation neonatally with a 
resultant pneumoperitoneum and_peri- 
tonitis (Fig. 13). More common causes of 
perforation of the stomach neonatally in 
our experience have been the congenital 
defect of the tunica muscularis and the 
acute peptic ulcer. 

Recurrent gastric volvulus is a second 
acquired complication that may be associ- 
ated with a diaphragmatic hernia. Either 
lengthening or deficient development of 
the gastric mesenteries may predispose to 


the occurrence of volvulus. An eleven 
month infant presented evidence of gastric 
inlet and outlet obstruction in the conven- 
tional abdominal roentgenograms (Fig. 
14), and a subsequent study using contrast 
medium following decompression and par- 
tial detorsion by a nasogastric suction tube 
(Fig. 15) demonstrated a spiral course of 
the mucosal folds in the lower stomach and 
proximal duodenum. A communicating 
duplication of the small bowel containing a 
large collection of gas and fluid presented 
a roentgenographic appearance remotely 
similar to this instance of gastric volvulus, 


Fic. 15. Same patient as in Figure 14. Roentgenograms showing interval decompression and partial detorsion 
of the stomach by nasogastric tube suction. Combined posterior mesentero-axial and partial organo-axial 
(antral and duodenal) volvulus secondary to left diaphragmatic hernia. Malrotation of gut. 
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but no other lesions have been encountered 
by us that might conceivably present any 
problem in the differential diagnosis. 


CONCLUSION 


In concluding this survey of an accumu- 
lated experience, it seems appropriate to 
recognize that many, if not a majority, of 
the pathologic entities discussed are not 
regarded as uncommon in adult practice 
although quite infrequently encountered in 
pediatric practice. The average radiologist 
is therefore perhaps better prepared than 
his referring pediatrician to recognize gas- 
tric disease in the younger age group. These 
entities are amenable to roentgenologic 
diagnosis, and they represent a sizable per- 
centage of the total group likely to be en- 
countered, particularly if the readily recog- 
nizable lesions such as hypertrophic pyloric 
stenosis, bezoars, hiatus hernia and gastro- 
esophageal incompetence are excluded from 
consideration. 


SUMMARY 


A brief survey of an accumulated ex- 
perience with gastric disease in the pedi- 
atric age group has been presented. Em- 
bryonal cysts, tumors, Menetrier’s gastric 
rugal hypertrophy, Crohn’s nonspecific 
granulomatous inflammation of the gut, 
chronic peptic ulcers, malformations and 
malpositions of the stomach have received 
major consideration. Reference has been 
made to additional lesions that have been 
recognized during childhood. Differential 
diagnosis has been emphasized to the ex- 
clusion of a comprehensive treatment of 
the separate entities. 


Edward Mallinckrodt Institute of Radiology 
Washington University School of Medicine 
St. Louis, Missouri 
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REGIONAL ENTERITIS IN CHILDREN* 


By JOHN E. MOSELEY, M.D., RICHARD H. MARSHAK, M.D., and BERNARD S. WOLF, M.D. 


NEW YORK, NEW YORK 


Mu has been written about regional 
enteritis since its original description 
in 1932.! Very little of what has been pub- 
lished, however, refers to the occurrence of 
this disease in children. Nevertheless, a 
searching history in many cases of regional 
enteritis in young adults will disclose mild 
and intermittent symptomatology dating 
back to childhood. Van Patter e¢ a/.,* ana- 
lyzing a series of 600 cases at the Mayo 
clinic, found that in 85 of them (14 per 
cent) the onset of symptoms occurred be- 
fore the age of fifteen. There have been sev- 
eral reports of regional enteritis occurring 
in the early months or years of life?!" 
and a case of cicatrizing enterocolitis in a 
newborn has been described.‘ 

This report represents a study of 28 
cases of regional enteritis occurring in 
children up to the age of fifteen. The ma- 
terial includes 15 cases admitted to the 
Mount Sinai Hospital during the past nine 
years and 13 cases taken from the personal 
files of Dr. Burrill B. Crohn. In this series 
the age at onset of symptoms varied from 
seven to fifteen years. The age distribution 
is shown in Table 1. It will be seen that the 


TABLE I 


AGE DISTRIBUTION AT ONSET OF 
REGIONAL ENTERITIS 


Y No. of Incidence 
Cases (per cent) 
7 I 3+5 
8 I 
9 2 7.1 

10 4 14.2 

II 6 21.4 

12 6 21.4 

13 2 7.1 

14 5 17.8 

15 I 4.5 

Total 28 


maximum incidence fell between the ages 
of ten and fourteen. Eighteen of the pa- 
tients were male and 10 were female, a ratio 
of almost 2 to 1. In the very large series of 
Crohn and Yarnis? and of Van Patter ef 
al.,'8 which included 542 and 600 cases, re- 
spectively, males constituted 56.5 per cent 
of the former group and 55.7 per cent of the 
latter. 


SYMPTOMATOLOGY 


The early symptomatology of regional 
enteritis in children is frequently vague 
and misleading and the fact that in a high 
proportion of cases it does not conform to 
the usual or typical symptomatology seen 
in adults has not been sufficiently stressed 
in the literature. Diarrhea, which is char- 
acteristic of the later stages of the disease, 
is frequently absent at the onset or is so 
mild or occasional that it is not considered 
a primary aspect of the patient’s condition. 
While most children complain of some 
kind of abdominal pain, with or without 
diarrhea, it is not uncommon for the disease 
to begin with extra-intestinal manifesta- 
tions suggesting the diagnoses of rheumatic 
fever, lupus erythematosus, rheumatoid 
arthritis, leukemia or “fever of undeter- 
mined origin.” Fever, arthralgias, anemia 
and poor growth and development were the 
most common general constitutional effects 
noted in this group of cases. Two of the 28 
patients developed erythema nodosum be- 
fore the diagnosis of regional enteritis was 
made. 

The majority of patients, however, ex- 
perienced some form of abdominal distress 
at the onset. In some cases this was asso- 
ciated with diarrhea which eventually de- 
veloped an intensity suggesting inflam- 
matory disease of the intestine. In other 
cases the abdominal pain was mild and was 
associated with extra-intestinal manifesta- 


* From the Department of Radiology, The Mount Sinai Hospital, New York, New York. 
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tions which obscured the true nature of the 
disease. In eight of the 28 cases the abdomi- 
nal pain was of such an acute and intense 
nature that the patients were operated on 
for appendicitis. In these cases diarrhea was 
absent or was so mild that it was over- 
looked or ignored. All of the cases fell into 
one of the three following categories: (1) 
those operated on for acute appendicitis or 
explored with that probability in mind; (2) 
those presenting mild symptomatology not 
suggestive of regional enteritis, and (3) 
those with abdominal cramps and diarrhea 
eventually developing an intensity sug- 
gestive of intestinal inflammatory disease. 
The following case reports illustrate these 
three general forms of onset. 


REPORT OF CASES 


Case 1. P. C., a thirteen and one-half year old 
white female, was seen at another hospital at 
the age of eleven suffering from acute abdom- 
inal pain localized to the right lower quadrant. 
There had been a history of mild recurrent 
abdominal pain without diarrhea for four 
months previous to the acute attack. She was 
operated on for probable appendicitis. At sur- 
gery a normal appendix was removed but the 
terminal ileum was found to be inflamed and a 
biopsy taken at the exploration revealed a 
granulomatous ileitis. Following surgery, she 
continued to have intermittent abdominal pain 
about twice a week, usually located in the right 
lower quadrant and radiating to the mid- 
epigastrium and back. The pain was relieved 
by vomiting. There was no diarrhea. Six weeks 
prior to admission to the Mount Sinai Hospital 
she developed an acute abdomen requiring 
surgery. At this time exploration revealed a 
perforation in the involved terminal ileum and 
peritonitis. There was no apparent stenosis but 
the bowel-wall was thickened. A simple closure 
of the perforation was performed and she was 
treated postoperatively with fluids and anti- 
biotics. Two days prior to admission she de- 
veloped severe abdominal cramps and vomit- 
ing and on admission presented a clinical and 
roentgenographic picture of partial intestinal 
obstruction. At surgery an ileocolic resection 
was performed with an end to end anastomosis. 
Eighteen inches of ileum together with the 
cecum and proximal ascending colon were re- 
moved. 
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Case 11. K. R., a twelve year old white male, 
was taken to his family physician because of 
generally poor development. The physician was 
able to elicit a history of very mild diarrhea 
which occurred two to three days every month. 
This was considered to be due to a virus or, 
more likely, to emotional factors. During a 
period of observation it was noted that the 
short spells of mild diarrhea were accompanied 
by low grade fever. After about six months of 
observation, the patient developed a hot, pain- 
ful swelling of the left ankle. He was then 
hospitalized for more intensive work-up. In the 
hospital he was found to be retarded in physical 
development. His sedimentation rate was 87 
mm. per hr., and there was a Grade 1 systolic 
murmur. There was a moderate anemia and 
a low grade fever. He developed multiple an- 
thralgias and was checked extensively for 
rheumatic fever. So mild and intermittent were 
the intestinal symptoms that the patient was 
in the hospital for six weeks before a gastrointes- 
tinal series was done which revealed a regional 
enteritis. 


Case 1. W. M., a fourteen year old white 
male, had a four month history of abdominal 
cramps and diarrhea increasing gradually in 
intensity and frequency. He ran a low grade 
fever intermittently and had lost a little weight 
during the previous three months. Barium 
meal studies showed involvement of 2 feet of 
terminal ileum where the mucosa was destroyed 
and the lumen irregularly narrowed. Several 
tiny fistulous tracts extended from the diseased 
segment and there was slight dilatation of the 
ileum proximal to the involved zone. 


Three of the 28 children developed ano- 
rectal fistulae. The fairly common occur- 
rence of perirectal and perianal abscesses 
and fistulae in regional enteritis has been 
commented upon by Penner and Crohn,’ 
Jackman and Smith,’ Crohn and Yarnis,? 
and others. While fistula-in-ano occurs 
rather commonly in diarrheal conditions of 
various origins, its particular significance 
in regional enteritis lies in the fact that it so 
often precedes the onset of diarrhea or that 
it often occurs when the diarrhea is so 
minimal as to be overlooked. It may be, in 
some instances, the presenting or pro- 
dromal symptom of granulomatous enter- 
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II 


DURATION OF SYMPTOMS BEFORE RECOGNITION 
OF REGIONAL ENTERITIS 


Duration No. of Cases 


o-6 mo. 4 
6-12 mo. 6 
I-2 yr. 
2-3 yr. 
3-4 yr. 
4-5 yr. 
5-6 yr. 
6-7 yr. 
7-8 yr. 
8-9 yr. 


itis, antedating the classic manifestations 
of the disease by many months or even by 
years. In 2 of these 3 cases the anorectal 
fistulae occurred prior to the recognition of 
regional enteritis. In one case the fistula 
preceded the diagnosis by thirteen months 
and in the other by three years. In the 
third case the fistula occurred two years 
following confirmation of the diagnosis by 
surgery. 

The duration of symptoms before recog- 
nition of regional enteritis could be fixed 
with reasonable accuracy in 21 of the 28 
cases and is given in Table u. It will be 
noted that in most cases symptoms were 
present from six months to four years be- 
fore the actual diagnosis of the disease was 
made. 


ACUTE REGIONAL ENTERITIS 


In recent years there has been an in- 
creasing number of reports of acute ileitis 
occurring in children. The onset is sudden. 
There is fever, leukocytosis and pain in the 
right lower quadrant. The condition is 
clinically indistinguishable from acute ap- 
pendicitis. At operation the terminal ileum 
is found to be congested, thickened and 
relatively rigid and in most cases there is an 
associated mesenteric adenitis. The major- 
ity of such patients recover spontaneously 
and there is no. progression to a chronic 
stage. The condition is considered to be a 
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distinct nonrecurring, nonsclerosing form 
of acute ileitis, essentially unrelated to 
chronic cicatrizing granulomatous enter- 
itis. A number of such cases, however, do 
develop into chronic enteritis, and a clear 
distinction between the two forms of the 
acute disease has not been satisfactorily 
established in the current literature. Storrs 
and Hoekelman” have reported 8 cases of 
acute regional enteritis with follow-up 
studies ranging from three months to thir- 
teen years. All of their patients remained 
free of symptoms referable to the gastro- 
intestinal tract and in 6 of them roentgen 
studies gave no evidence of disease. They 
were unable to obtain such studies on the 
other 2. Of 4 cases of acute ileitis described 
by Meyer and Rosi,® 3 were said to have 
undergone spontaneous resolution. Review- 
ing the literature, Crohn and Yarnis? found 
59 cases of acute ileitis, 33 of which under- 
went spontaneous resolution. In many 
cases, however, acute attacks are clearly in- 
stances of acute exacerbation of old disease. 
The problem of acute ileitis has been con- 
fused to a large extent by failure to differ- 
entiate the acute exacerbation from the 
acute initial disease. An acute episode may 
occur in an otherwise uneventful, smolder- 
ing and unrecognized course. The disease, 
after subsidence, then goes on to the recog- 
nized form of chronic regional enteritis. The 
problem is further complicated by the need 
for long term follow-up study of acute 
cases. Many of the cases reported as acute 
ileitis with spontaneous resolution have 
had follow-up studies of less than two 
years. Long remissions in regional enteritis 
are not uncommon and follow-up studies to 
have real value must be extended over sev- 
eral years. 

Of the 8 patients in this series who were 
operated on for appendicitis, all developed 
the chronic granulomatous form of enter- 
itis. In 6 of these cases a history of gastro- 
intestinal symptoms preceding the acute 
episode was elicited. In the other 2, data 
pertaining to the previous history were not 
available. While further and prolonged ob- 
servation of acute cases will be necessary to 
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establish the condition as distinct from 
granulomatous regional enteritis, the num- 
ber of cases already reported to have gone 
on to spontaneous resolution would seem to 
justify the current impression of acute 
ileitis as a distinct entity. It may be sug- 
gested, however, that in those acute cases 
of ileitis resembling appendicitis, where 
careful attention to the history elicits evi- 
dence of previous abdominal distress or 
diarrhea, however mild, the probability is 
that the attack is an acute flare-up of a 
smoldering enteritis which will go on to the 
chronic form of granulomatous disease. In 
some cases the previous history may reveal 
only an occasional temperature elevation or 
perhaps a rectal operation. 


ROENTGEN FINDINGS 


Regional enteritis is the most common in- 
flammatory disease of the small bowel pro- 
ducing roentgenologic changes. When it was 
first described, it was considered to be con- 
fined solely to the distal ileum. Subsequent 
observations, however, have shown that 
the intrinsic pathology of regional enteritis 
may be found in any portion of the small 
intestine, in the colon, and, on rare occa- 
sions, even in the stomach. Of the 28 cases 
reported here, 20 showed involvement of 
the distal ileum only. There were 4 cases of 
ileojejunitis and 4 cases of ileocolitis. Of the 
latter, 2 were considered to be instances of 
granulomatous ileocolitis and 2 were con- 
sidered to be combined idiopathic ulcera- 
tive colitis with granulomatous enteritis. 

Five of the 28 cases showed fistulae of the 
distal ileum. None of the cases involving 
the proximal ileum and the jejunum showed 
fistula formation. Review of the larger 
series including adults shows that fistula 
formation is much less common in ileoje- 
junitis than in ileitis, although fistulae, on 
occasion, do occur in the higher reaches of 
the small bowel. Marked ulceration of the 
mucosa is more frequent in the distal 
ileum than in the proximal ileum or je- 
junum. This fact probably accounts for the 
increased incidence of fistulae and perfora- 
tion in the distal segments of the small 
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bowel and for the mesenteric thickening 
and the separation of intestinal loops which 
occur more often in the lower segments of 
the ileum. 

The roentgen findings in this group of 
cases were essentially the same as those de- 
scribed in adults.°* Classification of the 
condition into acute, subacute and chronic 
stages has been attempted by some au- 
thors; but the nature of this low grade in- 
flammatory process with acute exacerba- 
tions makes it difficult to identify any 
such clear-cut pattern. Because the devel- 
opment of stenosis with obstruction is one 
of the more prominent features of the dis- 
ease, we prefer to divide the cases into 
stenotic and nonstenotic groups for pur- 
poses of roentgenologic description. When 
this is done, it is seen that the majority of 
these cases of regional enteritis in children 
fall into the nonstenotic group. Only 5 of 
the 28 cases showed stenotic lesions. It has 
been estimated’ that it takes from four to 
six years for stenosis to develop in granu- 
lomatous enteritis. In childhood, therefore, 
it is natural to expect that most cases 
would be of the nonstenotic type, since in- 
sufficient tine would have elapsed to’ per- 
mit the development of stenosis. 

In the nonstenotic phase, thickening and 
blunting of the folds, ulceration and in- 
flammatory polyps were commonly ob- 
served (Fig. 1, 2 and 3). The often de- 
scribed so-called “string sign’ due to 
marked ulceration and spasm was occasion- 
ally seen (Fig. 4). Proximal and distal ex- 
tension of the disease process, despite re- 
peated roentgen examinations extending 
over periods of years, was not observed. It 
was not possible to determine activity on 
the basis of roentgen appearance as pa- 
tients with stenotic segments of bowel 
sometimes exhibited evidence of clinical 
activity manifested by fever, diarrhea and 
abdominal pain. Alterations in contour, 
rigidity and separation of the loops of bowels 
were often observed (Fig. 54). 

In the stenotic phase the rigid loops had 
become constricted. This was the result of 
marked thickening and contraction of the 
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Fic. 1. Involvement of the distal 2 feet of ileum in a Fic i hae Or 
fifteen year old boy. There is marked ulceration of ote Benog e 


the mucosa with thickening and blunting of the distal jejunum and ileum in a fifteen year old boy 
folds with separation of loops, narrowing, rigidity and 


inflammatory polyps. 


Fic. 2. The jejunum in a ten year old girl is primarily 
involved and shows thickening and blunting of 
the mucosal folds. The lumen shows an irregularity 
of contour. There is some similar involvement of 
the ileum but on subsequent examination the 
more distal loops of ileum appeared normal. 


Fic. 4. Diseased ileum of a twelve year old boy 
showing “string sign” secondary to marked ulcera- 
tion and spasm of distal ileum. The terminal ileum 
is barely visible. A small fistulous tract can be seen 
extending from the distal ileum to the adjacent 
loop of small bowel. 
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Fic. 5. (4) Involvement of distal jejunum and proximal ileum. There is marked thickening and blunting 
of folds with rigidity and separation of loops of intestine. (B) Six years later. There are alternate areas of 
constriction and dilatation. The patient is in the stenotic stage of the disease. 


involved bowel wall (Fig. 6). When the stances in which the roentgenographic 
narrowing was severe, there were varying changes of granulomatous enteritis were 
degrees of dilatation of the proximal bowel combined with features of idiopathic ulcer- 
(Fig. 7). Skip areas were not unusual (Fig. ative colitis. In the other 2 cases regional 
5B). Of the cases of ileocolitis, 2 were in-  ileitis was combined with roentgenographic 


Fic. 6. Regional enteritis in a thirteen year old boy 
involving the terminal ileum with proximal dilata- 
tion. Considerable secretions are contained in the Fic. 7. Severe narrowing of the ileum with dilatation 
proximal loop. There is a fistula from the terminal of the proximal bowel. Secondary involvement of 
ileum to the cecum. The marked spasm and the cecum as a result of enterocolic fistulae from 
irritability of the cecum is due to the fistula. the diseased ileum. 
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Fic. 8. (4) Spot roentgenogram taken 
during a barium enema examination 
shows large pseudopolypoid defects 
extending to rectosigmoid. (B) Post- 
evacuation roentgenogram shows re- 
placement of the normal mucosal pat- 
tern by large islands of inflamed 
mucosa or pseudopolyps with inter- 
vening linear ulcerations. The rectum 
is spared. Barium entered a large fis- 
tulous tract from the proximal de- 
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scending colon, opening on the skin and extending into the left iliac fossa lateral to the descending colon. 
Loops of ileum in the right lower quadrant are narrowed with irregular contours. 


features of granulomatous colitis. In these 
latter cases the colonic changes were 
atypical for ulcerative colitis. Innumerable 
large broad-based pseudopolyps were pres- 
ent. There was minimal limitation of dis- 
tensibility and evidence of longitudinal 
ulceration and fistula formation (Fig. 8, 4 
and 8). In some cases the cecum was in- 
volved secondarily as a result of enterocolic 
fistulae from the diseased ileum (Fig. 7). 


SUMMARY 


The early diagnosis of regional enteritis 
in childhood requires an awareness of the 
substantial incidence of the condition in 
children, particularly in the group be- 
tween ten and fifteen years of age. At the 
onset the clinical manifestations may be 
predominantly extra-intestinal, suggesting 
a number of unrelated conditions, or may 
present a picture indistinguishable from 
acute appendicitis. In many cases, how- 
ever, the clinical findings conform to the 


more typical picture of abdominal pain, 
diarrhea and fever, with gradually increas- 
ing intensity. 

A significant number of cases of acute 
ileitis in children recover spontaneously and 
apparently do not progress to a chronic 
stage. Others do go on to develop the 
chronic form of granulomatous ileitis. It is 
our impression that in the latter group a 
careful interrogation of the patient or the 
parents will uncover a history of previous 
mild abdominal distress, diarrhea, fever or 
anorectal fistulae. The relationship, if any, 
between nonrecurring, nonsclerosing ileitis 
and the chronic granulomatous form of 
enteritis is still undetermined. 

Of 28 cases of regional enteritis studied in 
children ranging in age from seven to fifteen 
years, 20 involved the distal ileum, 4 were 
cases of ileojejunitis and 4 affected both the 
ileum and colon. The roentgen findings 
were essentially similar to those described 
in adults. Twenty-three of the 28 cases were 
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of the nonstenotic variety, however, re- 
flecting the relatively short duration of the 
disease which had not been present long 
enough to develop cicatricial stenosis. The 
maximum length of involvement was deter- 
mined on the initial roentgen studies. 
Proximal and distal extension of the dis- 
ease process, despite repeated roentgen 
examinations over a period of many years, 
was not observed. 


John E. Moseley, M.D. 
Department of Radiology 
The Mount Sinai Hospital 
New York, New York 
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LEIOMYOSARCOMA OF THE COLON IN AN INFANT 
CASE REPORT AND REVIEW 


By NATHAN KRISS, M.D. 


GENEVA, NEW YORK 


EIOMYOSARCOMA of the colon in an 
infant is a lesion which is so rare that 
it was felt that a presentation of such a 
case would prove of interest. The author 
has been able to find only 1 case in the 
literature, that reported by Longino and 
Martin.® Another case of leiomyosarcoma 
in an infant has been described by Roth 
and Farinacci;" however, in this instance, 
the lesion was observed in the jejunum. 


GENERAL FEATURES 


Leiomyosarcoma is a tumor which is 
found almost without exception in the 
adult. It may be encountered wherever 
there is smooth muscle but mainly it ap- 
pears in the gastrointestinal tract. One 
hundred and ten cases had been described 
in the small bowel by 1955.4 An additional 
74 gastrointestinal tract leiomyosarcomas, 
together with 195 leiomyomas, were col- 
lected from the files of the Mayo Clinic 
between 1907 and 1953 by Baker and 
Good.! They found the following distribu- 
tion: 65 per cent of the lesions in the 

stomach, 23 per cent in the small intestine, 

7-4 per cent in the esophagus, and 3.4 per 
cent in the colon. The benign leiomyoma 
shows a similar anatomic distribution, the 
colon being affected 8 times less frequently 
than the small bowel and 20 times less 
frequently than the stomach. Sarcomatous 
degeneration of the leiomyoma is not un- 
common according to Fleming and Pear- 
son,? Foshee and McBride,’ and Martin.® 
It attains a larger size (5 cm. or more) than 
the leiomyoma and causes ulcers and fistu- 
lous tracts in the majority of cases. 

In spite of being a malignant tumor, the 
leiomyosarcoma is well encapsulated, grow- 
ing slowly, and metastasizing late. Clin- 
ically, therefore, it behaves for a long pe- 
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riod of time as a benign tumor. Mass 
obstruction and bleeding are predominant 
signs, but there is not the change in bowel 
habits, loss of weight, and toxicity charac- 
teristic of an advanced malignancy. 

In the present case, although the history 
and symptomatology were misleading and 
the appearance of a large tumor was dis- 
appointing from the standpoint of early 
diagnosis, the clinical, roentgenologic, and 
pathologic aspects are instructive and 
worth reporting. 


REPORT OF A CASE 


Hospital record 50117. M.K.A. This white 
girl was born at term following a low forceps 
delivery on November 25, 1958, weighing 7 
pounds, 8 ounces. She was the first child of a 
twenty-two year old mother. The mother 
showed excessive weight gain during the second 
half of pregnancy and a blood pressure of 
160/90. She was otherwise well controlled. Of 
some significance may be the fact that one of 
her third cousins died of a kidney tumor as a 
child. The father’s history was noncontributory. 

The patient’s difficulties began at the age of 
two weeks with vomiting after meals, some- 
times immediately but most often one to two 
hours later. Breast feeding was discontinued 
after four weeks and formula started, but this 
did not help. Vomiting persisted and diarrhea 
with three to five daily bowel movements de- 
veloped. The child appeared to have cramps 
which were relieved by vomiting. At the age of 
four weeks, she was admitted with the tenta- 
tive diagnosis of pyloric or duodenal obstruc- 
tion. A gastrointestinal series on December 24, 
1958 revealed no evidence of pyloric stenosis or 
of duodenal pathology. The small bowel studies 
showed no definite indication of malrotation or 
other obstructive congenital anomalies. The 
barium was followed to the level of the trans- 
verse colon, which was reached after six hours. 
In retrospect, there was a soft tissue density 
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in the left upper quadrant and decreased filling 
of the loops of the small bowel (Fig. 1). Twelve 
weeks later, the patient developed a cough with 
fever and was re-admitted to the hospital on 
March 6, 1959 because of lower respiratory 
infection. On closer questioning, the mother re- 
ported that the child vomited-frequently and 
had had watery stools with some blood on two 
occasions about four weeks prior to admission. 
A few days before admission constipation de- 
veloped. 

On physical examination the three and one- 
half month old child appeared slightly de- 
hydrated and pale, with dark circles around 
the eyes. There were a few moist rales over the 
basal portions of the lungs. A plum-sized mass 
could be palpated in the left upper quadrant 
for the first time. No enlarged lymph nodes 
were felt. The patient had a temperature of 
F, 

The blood examination showed a hemoglobin 


Fic. 1. December 24, 1958. Two hour roentgeno- 
gram with additional barium. In retrospect, a de- 
creased filling of the small bowel is noted in the 
circumscribed area in the left upper quadrant. 
There is slight upward displacement of the 
stomach. 


Leiomyosarcoma of Colon 541 


Fic. 2. March 7, 1959. Eight and one-half hour 
roentgenogram shows irregular claw-shaped bar- 
ium shadow in the splenic flexure surrounding the 
proximal portion of the mass. 


of 7.5 gm., hematocrit of 25 per cent, white 
blood cells 8,000, neutrophils 34 per cent, bands 
16 per cent, lymphocytes 44 per cent, mono- 
cytes 3 per cent and juveniles 3 per cent. The 
urinalysis was negative. Following a rectal 
enema, a yellowish formed stool was dis- 
charged with some mucus but without blood. 

A scout roentgenogram of the abdomen 
showed gaseous distention of the small bowel 
and of the proximal colon with the distal colon 
containing somewhat less gas. A soft tissue 
density was seen in the left upper quadrant. 
The lungs exhibited increased markings with- 
out gross consolidation. Intravenous pyelog- 
raphy was negative. The small bowel studies 
(without fluoroscopy in order to reduce ex- 
posure) revealed in the delayed six hour and 
eight and one-half hour (Fig. 2) roentgenograms 
an irregular claw-shaped barium shadow in the 
splenic flexure, surrounding the proximal mar- 
gin of an irregular mass wider than the caliber 
of the transverse colon. A barium enema study 
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Fic. 3. March 9, 1959. Concave blockage of barium 
is noted on the distal side of the mass in the 
splenic flexure. The surface of the defect is coil- 
shaped. The irregular barium strands seen prox- 
imally in Figure 2 are absent. The distinct soft 
tissue density measured 5 cm. in length. The mass 
is larger than the intraluminal defect. 


(Fig. 3) performed two days later following 
cleansing enemas demonstrated a concave 
blockage of the contrast medium on the distal 
side of the mass in the splenic flexure. The 
surface of the defect was coil-shaped but with- 
out the irregular barium strands surrounding 
the lesion noted on the previous study. A very 
distinct, spherical soft tissue density measuring 
2 inches in diameter was seen to project down- 
ward from the barium defect. The mass was 
larger than the intraluminal barium defect. 
At operation* performed two days later, a 
pink-tan colored tumor was found in the 
splenic flexure at the antemesenteric border 
beneath the smooth glistening serosa. The 
tumor, which measured 5 cm. in diameter, and 
3 cm. of bowel on each side of it were resected. 
Grossly, the tumor, which filled about half 
the lumen of the bowel, appeared as a well- 
defined mass with irregular, sinus-like ulcera- 


* Drs. Robert Morrow (surgeon) and Raymond Deuel (pedia- 
trician), 
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Fic. 4. Section through the resected specimen shows 
the sinus-like ulcerations, the stretched mucosa 
over a portion of the submucosal mass and the 
larger subserosal mass with the partially preserved 
dividing line of the muscularis. The dumbbell 
shape of this tumor produced by its spread in two 
directions is uncommon. It is also found in such 
benign tumors as leiomyoma and neurofibroma. 


tion covered by green-yellow, purulent exudate. 
The margin of the tumor was sharply demar- 
cated toward the mucosa. The mucosa was 
stretched over the tumor (Fig. 4). There were 
no visible or palpable metastases. 

The histologic sections of the wall of the large 
bowel revealed gradual transition from a nor- 
mal mucosa to one with ulceration and subse- 
quent inflammatory infiltration. The muscularis 
showed gradual transition from normal to 
neoplastic tissue which was expanding both 
intrinsically and extrinsically. The neoplasm 
was composed of closely packed spindle cells 
arranged in interlacing bundles separated by 
some connective tissue. The nuclei of the 
spindle cells were elongated with blunt ends, 
slight vesiculation, prominent nucleoli and 
occasional mitosis (Fig. 5, 4—-C). The cells 
turned yellow with van Gieson stain. 

The child was discharged ten days after the 
operation on March 20, 1959. Barium enema 
studies on December 10, 1959 and March 8, 
1960 showed no evidence of recurrence of the 
tumor. The child was thriving, weighing 30 
pounds, and no abnormality was apparent. The 
stools, according to the parents, were formed 
and regular. 
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MUCOSA 


Fic. 5. (4) The nuclei of the spindle cells are elongated with blunt ends. Slight vesiculation, prominent 
nucleoli and mitosis are noted (500). (B) The closely packed spindle cells are arranged in interlacing 
bundles and separated by some connective tissue (160). (C) This cross section through the edge of the 
tumor shows only a small portion of the large subserosal extension of the dumbbell tumor. The submucosal 
portion and the infiltration of the muscularis are well demonstrated. 


DISCUSSION 

There are a few rather unusual features 
about this case. The first is the age. The 
average age of patients with leiomyosar- 
coma of the colon is fifty years according 
to a study of 80 cases by Horsley and 
Means.‘ Few have occurred in children,®: 
1011 but only one has been reported as a 
congenital lesion in the colon.® In our case, 
there is no doubt that a tumor was present 
at the age of four weeks when the first 
gastrointestinal series was done. The tumor 
increased in size by about one-third to one- 
fourth in a period of about two months. It 


is surprising that the mass was not palpated 
sooner. It could be speculated that the neo- 
plasm was present at birth. 

Secondly, the location of this tumor in 
the colon is also extremely rare,! particu- 
larly in children.*!%" For this reason a 
search for pathology in the upper gastro- 
intestinal tract is generally made until the 
lesion in the colon becomes manifest be- 
cause of its considerable size. Out of 10 
leiomyosarcomas of the colon, Mackenzie 
and his co-workers’ found 3 in the cecum, 
t in the ascending colon, 3 in the transverse 
colon, and 3 in the sigmoid. 


: . / 
OF 
‘ge 
Or- 
Se- 
ris 
to 
sm 
alls 
by 
the 
ds, 
ind 
ells 
the 
ma 
8, 
the 
30 
The 
ned 


544 


Thirdly, the morphology, the origin of 
the tumor in the muscularis and the small 
intramural stage of development are clin- 
ically imperceptible. The three main direc- 
tions of extension are into the mucosa, into 
the serosa, or both, forming the dumbbell 
or collar button shaped tumor. This mor- 
phology is found in neoplasms of different 
origins, benign and malignant. In the series 
of Baker and Good,! 4 per cent of the 
smooth muscle tumors of the gastrointes- 
tinal tract were of the dumbbell type. By its 
combined submucosal and subserosal ex- 
tension, the tumor produces the intra- 
luminal symptoms of bleeding, obstruction, 
and intussusception as well as the extra- 
luminal pressure with possible interference 
with adjoining structures, without invasion. 
Since the dumbbell tumors generally reach 
a larger size than those with unilateral 
spread, a palpable mass will manifest itself 
earlier. The subserosal component is usually 
larger than the submucosal component and 
is more apt to produce extraluminal mani- 
festations. Roentgenologically, the dumb- 
bell tumor is conspicuous by the discrep- 
ancy between the relatively smaller filling 
defect noted in barium enema studies and 
the larger soft tissue shadow partly sur- 
rounding it. 

In spite of findings such as ulceration 
and fistulous tracts, suggesting a possible 
malignant nature of the large mass, the 
true character of the lesion cannot be 
determined by roentgenologic examination. 
Actually, the submucosal mass may be- 
come so altered secondarily that the sub- 
serosal portion of the tumor remains diag- 
nostically more significant. This was the 
case in our patient where the filling defect 
was influenced by ulceration, inflammatory 
changes, and fecal accumulation to such 
extent that its roentgen appearance be- 
came totally atypical. 

The symptomatology in the reported 
case did not clearly suggest whether the 
submucosal or the subserosal portion of the 
tumor was responsible for the early mani- 
festations. The later symptoms of bleeding 
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and constipation, with continuing vomiting 
and cramps, were signs of intraluminal ex- 
tension by the tumor. Mackenzie ef a/.,’ in a 
survey of 10 cases, found the duration of 
symptoms to be between one to six months 
with a mass palpated in all cases. Pain, 
mild to severe, was noted in 4; constipation 
in I; intussusception in 1; and bleeding in 2. 
Horsley and Means‘ reported a two year 
history of symptoms in about 35 per cent 
of cases; bleeding and anemia in 65 per cent; 
and intussusception in about 4 per cent. 

The case reported by Longino and 
Martin® was operated upon because of an 
epigastric mass palpated in the neonatal 
period and vomiting. A mesenteric cyst or 
intestinal duplication was suspected but 
leiomyosarcoma of the transverse colon 
was found. One year later, the patient was 
well without evidence of recurrence. 

In our case, the prognosis remains un- 
certain because of the short follow-up 
period, but it is not necessarily unfavor- 
able.':*!° Long survivals and cures have 
been reported in adults, even in cases of a 
subserosal location of the tumor, which 
usually indicates a less favorable prog- 
nosis. 


SUMMARY 


A rare case of leiomyosarcoma of the 
colon in an infant has been reported. 

The clinical, roentgenologic, and patho- 
logic findings have been discussed. 


95 Highland Avenue 
Geneva, New York 


I am indebted to Dr. James Walker of 
Geneva, New York, for pathologic interpreta- 
tions and to Mr. S. W. Cornwell of Rochester, 
New York, for preparation of the illustrations. 
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RENAL TUBULAR ECTASIA IN CYSTIC DISEASE 
OF THE KIDNEYS AND LIVER* 


By BERNARD J. REILLY, M.B., Cx.B.,¢ and EDWARD B. D. NEUHAUSER, M.D.t{ 


BOSTON, MASSACHUSETTS 


ENAL tubular ectasia is that form of 
congenital polycystic disease charac- 
terized by marked irregular dilatation of 
the renal collecting tubules but without 
obstruction and without blind cyst forma- 
tion. It has been shown to be heredofamilial 
and exhibits distinct morphologic and 
roentgenologic features that allow the 
diagnosis to be made on urographic study. 
The incidence of association of this renal 
abnormality with cystic disease of the liver, 
with resultant portal hypertension, leading 
to gastric and esophageal varices is high. 

The pathology of polycystic disease and 
its etiology have been summarized by 
Potter.” She believes that all kidneys con- 
taining multiple cysts are usually included 
under this heading. There is great indi- 
vidual variation in both the gross and mi- 
croscopic appearance. In her study of 50 
cases in the fetus and newborn infant, poly- 
cystic disease is divided into two major 
groups. In the first (45 cases), blind cysts 
of variable size and shape, often tubular in 
origin, are present. The glomeruli are usu- 
ally abnormal and the number of nephrons 
is decreased. Characteristically, there ap- 
pears to be an increase in the renal connec- 
tive tissue. In the second group (5 cases), 
the renal connective tissue appears normal. 
The cysts may be formed by enlargement 
of the space in Bowman’s capsule, or in 
another form the cysts may represent sec- 
tioned, elongated and dilated tubules. The 
latter two abnormalities are not usually 
seen together. 

The etiology of cystic disease of the kid- 
ney as well as the frequent association with 
cystic disease of the liver and other organs 
is obscure. The various hypotheses as de- 
veloped by Hildebrand® in 1894, von 


Mitach* in 1895, Kampmeier™ in 1923, and 
by Bialstock*® in 1956 are of great interest 
but as yet unproved. No theory appears to 
satisfactorily explain the gross irregular 
dilatation of the renal collecting tubules, 
in which we are primarily interested in this 
paper. 

The pathologic changes as described by 
Potter” were confirmed in our own ma- 
terial. The kidneys are large but smoothly 
contoured (Fig. 1). Inspection of the cut 
surface under low magnification shows the 
surface to be composed of minute cysts 
(Fig. 2). These cysts represent the ends of 


Fic. 1. Case 1x. Renal tubular ectasia. The kidney 
is large and smooth. No macroscopic cysts are 
present. 


* From the Department of Radiology, The Children’s Hospital and Harvard Medical School, Boston, Massachusetts. 
Presented at the Sixtieth Annual Meeting of the American Roentgen Ray Society, Cincinnati, Ohio, September 22-25, 1959 and at 
the First Meeting of the Society of Pediatric Radiologists, Washington, D. C., September 30-October 3, 1958. 


+ Saskatoon, Saskachewan, Canada. 
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Fic. 2. Case 1x. Renal tubular ectasia. The innumerable cysts are actually transected dilated tubules. 


dilated transected tubules. That the degree 
of involvement may be vastly different in 
similar types of cases is shown in Figures 
3 and 4. A few normal glomeruli are seen in 
Figure 4, while many _normal-looking 
glomeruli are seen in Figure 3. The histo- 
logic appearance of the livers of these 2 
patients is shown in Figures 5 and 6. Both 
showed excessive bile duct proliferation, 
periportal fibrosis and cholangitis. Figure 7 
shows the typical changes of cystic disease 
of the liver of Case 1. 

A few sporadic cases of polycystic dis- 
ease of the kidneys and liver have been ob- 
served over the past twenty years at Chil- 
dren’s Hospital but it was the discovery of 
a family (Cases 1 through v) carrying this 
particular trait which precipitated the 
present investigation and the study of 
Lathrop." 


REPORT OF CASES 


Case 1. DaM. This six year old boy was ad- 
mitted following hematemesis and was found to 
have hepatosplenomegaly. An intravenous uro- 
gram revealed renal tubular ectasia and renal 


enlargement (Fig. 8). The pelvocalyceal sys- 
tems were otherwise normal and there was no 
urographic or clinical indication of impaired 


Fic. 3. Case 1v. Renal tubular ectasia. The glomeruli 
appear normal but the tubules are markedly di- 
lated. There is no increase in connective tissue. 
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Fic. 4. Case 1x. Renal tubular ectasia. The inter- 
stitial tissue is edematous and congested; glomer- 
uli are present, but mainly at the periphery, and the 
tubules are dilated. 


concentrating power in either kidney. Urinaly- 
sis was normal. At laparotomy, undertaken pri- 
marily for liver biopsy, contrast medium was in- 
jected into the portal vein and then into the in- 
ferior mesenteric vein following temporary oc- 
clusion of the portal vein. The combined spleno- 
portagrams (Fig. 9 and 10) demonstrated 
esophageal varices with some suggestion of re- 
duction in the total portal vascular bed. The 
liver biopsy as shown in Figure 7 revealed the 
typical histologic appearance of polycystic dis- 
ease of the liver. 


Case 11. DeM. This child died in 1956 at the 
age of nine years. The first evidence of liver dis- 
ease was melena and hematemesis which was 
noted at fourand one-half years. Six months later 
splenectomy and a splenorenal shunt were per- 
formed to relieve portal hypertension. One year 
later a portacaval anastomosis was done. In the 
following year, that is, two years before death, 
his esophageal varices were ligated. An intra- 
venous urogram made at six years of age 
showed the typical pattern of renal tubular 
ectasia. Autopsy: revealed the characteristic 
tubular cystic pattern in both kidneys with ac- 
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Fic. 5. Case tv. Photomicrograph from biopsy of 
liver. There is increased portal and parenchymal 
connective tissue and there are many proliferating 
cholangioles. The portal veins are decreased in 
number. 


companying microlithiasis as well as cystic dis- 
ease of the liver.* 


Case 111. KM. This twelve year old girl was 
asymptomatic and was examined only because 
of the known heredofamilial tendency of the 
disease. Physical examination was not remark- 
able but an intravenous urogram showed each 
kidney to be somewhat enlarged with the typi- 
cal changes of renal tubular ectasia (Fig. 11.) 
Urinalysis was normal. A cephalin flocculation 
test was done. This was abnormal. The total 
protein was 8.4 gm. per cent with an albu- 
min/globulin ratio of 4.9/3.5. 


Case 1v. DiM. This fourteen year old girl had 
one episode of hematemesis at the age of eight 
years following which a splenectomy was per- 
formed. During a recent episode of fever, head- 
ache and diarrhea, at which time Salmonella 
was isolated from the stool, she had melena. 
Fluoroscopic examination failed to reveal eso- 


* Presented by courtesy of the Boston Floating Hospital. 
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Fic. 6. Case 1x. Cystic disease of the liver. There 
is periportal fibrosis and proliferation of the bile 
ducts. 


Fic. 7. Case 1. Cystic disease of the liver with cir- 
rhosis, pericholangitis and bile stasis. 
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Fic. 8. Case 1. Excretory urogram shows enlarged 
kidneys and good function. Opaque material out- 
lines numerous dilated tubules. 


phageal varices though the liver was palpable 
2 cm. below the right costal margin. An intra- 
venous urogram showed the typical changes of 
renal tubular ectasia (Fig. 12). Subsequent 
biopsies (Fig. 3 and 5) showed polycystic dis- 
ease of the kidney and liver. 


Case v. SM. This two year old girl, at the age 
of one and one-half years, had had an episode 
of diarrhea, lethargy and vomiting. Urinalysis 
revealed gross hematuria, 4 plus proteinuria and 


Fic, 9. Case 1. Portagram shows probable reduction 
in the size of the liver. 
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Fic. 10. Case 1. With temporary occlusion of the 
portal vein, many varices are delineated. 


casts. The serum nonprotein nitrogen was 200 
mg. per cent but fell to 38 mg. per cent follow- 
ing rehydration. An intravenous urogram 
showed small kidneys, about two thirds of nor- 
mal size. This girl is now asymptomatic but 
shows grossly abnormal liver function tests. 
The cephalin flocculation and thymol turbidity 
tests are abnormal. She has no roentgenologic 
evidence of tubular ectasia, but the finding of 
small kidneys with the associated history of 
hematuria and the familial history of polycystic 
disease is very significant. 


Case vi. MAB. This four year old girl was 
first admitted in December, 1956 at the age of 


Fic. 11, Case m1. Intravenous urogram showing the 
characteristic irregular dilatation and the branch- 
ing pattern of the tubules in enlarged smooth 
kidneys. 
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Fic. 12. Case 1v. Excretory urogram showing tubular 
ectasia and distortion of the calyces. 


two years. She was underweight (20 lbs.) and 
anemic. The hemoglobin was 7.5 gm. per cent. 
There was bilateral kidney enlargement. The 
clinical diagnosis of polycystic kidneys was 
made. An intravenous urogram showed marked 
renal enlargement and the distinctive pattern of 
renal tubular ectasia (Fig. 13). The serum non- 
protein nitrogen was $9 mg. per cent and the 
blood pressure was 170/110 mm. Hg. The hy- 
pertension was controlled with hypotensive 
drugs. During the first hospital admission, the 
serum nonprotein nitrogen fell to 40 mg. per 
cent. Urinalysis showed pyuria and albumi- 
nuria. At the most recent physical examination 
(July, 1958), the liver, which had previously 
been impalpable, was found to be firm and 
slightly. enlarged. 


Case vu. DR. This seven year old girl was 
first admitted to the hospital at six days of age 
because of abdominal masses. The serum non- 
protein nitrogen was 40 mg. per cent. The blood 


Fic. 13. Case v1. Excretory urogram showing marked 
renal enlargement with clouds of opaque material 
in the dilated tubules. 
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pressure was 150/100 mm. Hg. Urinalysis 
showed albuminuria with many white blood 
cells in the urine. A regimen of hypotensive and 
diuretic drugs was instituted. The initial prog- 
nosis was very poor but the child is alive and 
doing reasonably well. Intravenous and retro- 
grade pyelography showed renal tubular ectasia 
with bilateral renal enlargement (Fig. 14). At 
the most recent examination (November, 1958), 
the liver, previously impalpable, was felt 1 cm. 
below the right costal margin. 


Case vi. BGR. This infant, a sibling of 
Case vu, died at the age of five weeks. Autopsy 
revealed the typical tubular polycystic disease 
of the kidneys with considerable parenchymal 
bleeding. In this instance there was no patho- 
logic evidence of polycystic disease of the liver. 
No roentgenologic investigations were carried 
out. 


Case 1x. BG. This infant died at the age ot 
twenty-four hours. An autopsy revealed poly- 
cystic disease of the kidneys and liver (Fig. 1, 2, 
4 and 6). There was no roentgen investigation. 


Case x. JK. This male infant was first ad- 
mitted to the hospital at two weeks of age be- 
cause of anorexia and a distended abdomen. 
The latter was found to be due to bilateral renal 
masses. An intravenous urogram showed renal 
tubular ectasia. Urinalysis revealed a 2 plus 
albuminuria but no other abnormality. The in- 
fant was readmitted two weeks later in con- 
gestive cardiac failure. The underlying cause 
was thought to be arterial hypertension second- 
ary to renal disease. The liver function tests 
were not grossly abnormal. No family history of 
renal disease could be elicited.* 


Case x1. PL. In this six and one-half year old 
boy, splenomegaly was first noted at three 
years and four months. Transient jaundice of 
two weeks’ duration was evident at six months 
of age. No subsequent episodes of jaundice 
were recorded. Admission to the hospital was 
precipitated by the discovery of leukopenia and 
thrombopenia. Operative splenoportagraphy 
revealed a decrease in the size of the portal 
venous bed and the presence of esophageal 
varices. The incidental urogram suggested 
renal tubular ectasia, a finding proved by sub- 


* Presented through the courtesy of Dr. J. W. Sayre, New 
London, Connecticut. 
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Fic. 14. Case vii. Retrograde pyelogram shows renal 
enlargement, distortion and tubular ectasia. 


sequent routine intravenous urography. A liver 
biopsy revealed polycystic disease of the liver 
with periportal fibrosis and pericholangitis. The 
serum nonprotein nitrogen was Ig mg. per cent. 
The blood pressure was 112/70 mm. Hg. Urin- 
alysis was normal. The family history was not 
remarkable. The parents and 2 brothers have 
not been thoroughly checked, however. 


Figure 15 shows a fairly typical example ot 
renal tubular ectasia. U nfortunately, as this 
case occurred twenty-two years ago, no informa- 
tion can be obtained about either the patient or 
his family. 


ROENTGENOLOGIC APPEARANCE 


Concentration of contrast material within 
the irregularly dilated renal collecting tu- 
bules makes the abnormal roentgenologic 
pattern stand out like the bare, branching 


Fic. 15. The significance of the changes was not 
appreciated in 1937, when this roentgenogram was 
made, 
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twigs of a leafless bush. Some observers, 
notably the French, prefer to say a bouquet 
of flowers. No matter what one’s botanical 
preferences may be, the appearance is so 
typical that minute description is almost 
superfluous. The abnormal tubules appear 
to sprout from the minor calyces. The more 
florid the disease, the more extensive the 
ectatic pattern. 

One feature stressed in the case reports 
of adults, but not recognized roentgeno- 
logically in any of our cases, has been the 
presence of minute calculi forming within 
the dilated collecting tubules. 

The roentgenologic appearance of he- 
patosplenomegaly with portal hypertension 
and esophageal varices, if present, is non- 
specific. 

The roentgenologic differential diagnosis 
oddly enough does not involve classic poly- 
cystic disease of the adult type. The pat- 
tern of renal tubular ectasia must not be 
confused with normal concentration of con- 
trast medium within the renal pyramids, 
nor with pyelorenal backflow. The latter 

may result from retrograde pyelography or 
excessive abdominal pressure during in- 
travenous urography (Fig. 16, 4 and B). 
The former condition has been fully de- 
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scribed by Hinkel,!® and the latter by 
Bauer.’ Though retrograde pyelography re- 
sulted in the filling of the dilated tubules 
in Case vir (Fig. 14), this is not always so. 
The orifices in the cribriform zones of the 
minor calyces may be normal though the 
collecting tubules are dilated. 

The typical pattern of renal tubular 
ectasia has been well shown by Hinkel and 
Santini'! in injected autopsy material. 

We have not observed any generalized 
renal osteodystrophy. 


DISCUSSION 


Renal tubular ectasia or “‘spongy kid- 
ney” is an uncommon form of polycystic 
disease but is by no means rare. There are 
few reports in the American literature, and 
it is only recently that its true character 
has been recognized. The first really com- 
prehensive report, by Cacchi and Ricci‘ 
in 1949, suggested that the disease was re- 
lated to polycystic disease of the kidneys. 
Multiple succeeding case reports by Euro- 
pean authors did little more than confirm 
the existence of the disease and its puzzling 
features. 

It is our wish to underline renal tubular 
ectasia as part of a disease complex and to 


Fic, 16. (4) Excretory urogram showing normal tubules. (B) Retrograde study with backflow in 
apparently normal kidney. (C) Renal tubular ectasia with marked distortion and enlargement. 
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discuss both the salient features and the 
reasonable deductive inferences. 

Probably the least stressed, yet the most 
important point, is the close association 
with cystic disease of the liver. The con- 
comitance of these allied diseases was well 
known but mainly as a morbid anatomic 
finding.* The ratio of liver disease to renal 
disease in any group known to be afflicted 
with one or the other has been given in 
various pseudoprecise percentages. The 
statistical fallacies of these figures are ob- 
vious. The asymptomatic nature of the dis- 
ease in many instances militates against 
the diagnosis of either defect. Also it is 
unlikely that, in the past, the diagnosis of 
one condition invariably led to a considera- 
tion of the other. 

The emergent nature of the signs and 
symptoms of cystic disease of the liver was 
highlighted by Campbell e¢ a/.5 who noted 
the heredofamilial nature of the disease and 
the coexistence of polycystic disease of the 
kidneys. Though the title of this paper 
tends to stress the renal lesion, it should be 
pointed out that Case 1 presented with 
hematemesis from esophageal varices and 
that liver disease was quite definitely pres- 
ent in 7 of II cases. 

In these same cases, signs and symptoms 
of renal disease were either absent or 
negligible. Potter” has stated that she has 
not seen renal tubular disease of this type 
without liver involvement. From the ma. 
terial presented it is possible that many 
gradations of polycystic kidney disease, 
with or without increased connective tis- 
sue, may show both heredofamilial pre- 
dilection and accompanying cystic disease 
of the liver. 

Apart from its menacing features from 
association with liver disease, renal tubular 
ectasia may cause signs and symptoms of 
renal origin. These are: (1) systemic ar- 
terial hypertension, (2) recurrent pyelo- 
nephritis, and (3) renal microlithiasis. As 
already noted by Potter” and confirmed in 
our cases, the kidneys may be large enough 
to cause dystocia or may be minimally en- 
larged. 
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The heredofamilial nature of this dis- 
order was not stressed in the European 
literature. Complete investigation of any 
case under ideal circumstances should in- 
clude examination of all other siblings and 
both parents by means of liver function 
tests and intravenous urography. Apparent 
good health, a normal routine physical 
examination and an unremarkable urin- 
alysis do not exclude the disease. 


SUMMARY 


1. Eleven patients having polycystic dis- 
ease with renal tubular malformation and 
dilatation are reported. 

2. The roentgenologic appearance should 
be in most instances diagnostic. The kid- 
neys are increased in size and the irregu- 
larly dilated tubules are evident on the 
excretory urogram. 

3. The condition is heredofamilial and 
in many instances associated with cystic 
disease of the liver so that portal cirrhosis 
and portal hypertension may lead to the 
presenting signs and symptoms. 


Edward B. D. Neuhauser, M.D. 
Department of Radiology 

The Children’s Hospital 
Boston, Massachusetts 
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SARCOMAS OF THE PROSTATE, PERIPROSTATIC 
TISSUE, AND BLADDER NECK IN CHILDREN* 


REPORT OF A NEW CASE 


By U. F. DANCKERS, M.D., H. F. PHILIPSBORN, M.D., 
J. E. BAYLOR, M.D., and H. C. BURKHEAD, M.D. 


EVANSTON, ILLINOIS 


sea the past five years, 2 cases of 
sarcoma in the area of the bladder 
neck have been diagnosed and treated at 
the Evanston Hospital. Both occurred in 
young male children and both children died 
within three months following the initial 
treatment. 


INCIDENCE 


A review of the published data concern- 
ing sarcomas of the prostate and urinary 
bladder shows that both are rare lesions. 
Horstmann," in a series of 31,863 autopsies, 
found 225 carcinomas of the prostate and 
one round cell sarcoma. Miller” reviewed 
33,882 malignant tumors of the prostate 
and found 35 of these to be sarcomas. This 
closely agrees with Melicow and co-work- 
ers”! statement that one sarcoma is found 
among approximately 1,000 carcinomas of 
the prostate. The total number of published 
cases of sarcoma of the prostate was given 
by Riba and Wheelock** in 1943 as approxi- 
mately 200. In 1950, de la Pena®® counted 
less than 225 published cases in the world 
literature. 

Hagemann"® believes that less than 30 
per cent of prostate sarcomas occur in chil- 
dren; the figures given by Pauchet™ and by 
Katzman'® are somewhat higher with 34 
per cent and 39 per cent, respectively, in- 
cluding children up to the age of ten. In 
1941, Hillenbrand“ counted 38 prostate 
sarcomas in children up to the age of eight 
in the reported cases. 

Among tumors of the urinary bladder, 
the ratio of sarcomas to carcinomas is sig- 
nificantly higher than among prostatic tu- 
mors. Albarran' found 2 sarcomas among 


95 bladder tumors and Munwes” reported 
32 sarcomas among 712 bladder tumors. 
The latter ratio represents a 4.5 per cent in- 
cidence. In a compilation by Franksson® of 
435 bladder tumors, only one sarcoma was 
present, and this was in a boy eleven years 
old. When bladder tumors in children are 
reviewed, the percentage of sarcomas is 
substantially higher. Of 125 sarcomas of the 
bladder reviewed by Hueckel"’ in 1932, 2: 
were in children less than ten years of age. 
In 1937, Rathbun?’ collected 75 bladder tu- 
mors in children from the literature, 43 of 
which were sarcomas. Henry” by 1949 had 
collected as many as 89 sarcomas of the uri- 
nary bladder in children under ten years of 
age, and added 2 of his own. The age distri- 
bution in Henry’s series shows the highest 
rate of bladder tumors occurring during 
early childhood. Seventy-five per cent of 
the children were five years old or less, and 
40 per cent were two years old or less. 


HISTOLOGY 


Histologically, there is great variation in 
the reported sarcomas of both the bladder 
and the prostate. In those classified as sar- 
comas of the prostate, the spindle cell vari- 
ety is most common. However, it is possible 
that many of the cases classified as spindle 
cell sarcomas were actually immature forms 
of either myosarcoma or fibrosarcoma. In 
Hillenbrand’s™ large series of 38 cases, the 
distribution was as follows: 10 spindle cell 
sarcomas, 9 small cell sarcomas, 7 myxo- 
sarcomas, 4 rhabdosarcomas, 2 adenosar- 
comas, 2 leiosarcomas, 1 fibrosarcoma, 1 
angiosarcoma, 1 chondrosarcoma, and in I 
case the histologic type was not indicated. 


* From the Department of Radiology, Pediatrics, and Urology, Northwestern University Medical School and Evanston Hospital 


Association, Evanston, Illinois. 
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Burkert® reported an endothelioma of the 
prostate. In the bladder, the rhabdomyo- 
sarcoma seems to predominate!!:!5:19,51,82,33 
although several leiomyosarcomas were re- 
ported.??*:*4 Other types reported include a 
primary osteogenic sarcoma’ as well as un- 
differentiated myosarcomas with and with- 
out myxomatous component. It is not our 
intention to give an account of all reported 
cases. Those mentioned show the trend in 
the distribution of the histologic varieties 
as well as their wide range. 


PROGNOSIS 


The prognosis of sarcomas in the area of 
the bladder neck and prostate is extremely 
poor; the vast majority of the patients suc- 
cumb soon after diagnosis. Very few cases 
with favorable outcome following radical 
treatment have been reported. Henry” 
states that the five year mortality rate is 
93 per cent among bladder sarcomas in 
children; he found only one case free of dis- 
ease after five years. Scardino and Prince,*° 
as well as Graves and Coleman® have pub- 
lished one case each in 1954 of what they 
rightfully call “unusual survival’ for sar- 
coma of the prostate after radical prostatec- 
tomy. A case reported by Pettersson” of 
bladder sarcoma was free from metas- 
tases three years after surgery. The most 
interesting case in this small group of sur- 
vivals is that of Flint and Dick,’ a myosar- 
coma of the bladder, probably leiomyosar- 
coma, in a thirteen year old girl. The tumor 
involved only a limited area of the posterior 
wall of the bladder and had grown toward 
the lumen, causing early painless hematuria 
which led to its detection. It was possible to 
excise the tumor leaving a 2 cm. border of 
apparently healthy tissue around it. The 
case was published as a preliminary report 
of a favorable result ten months later. The 
time interval appears rather short, but al- 
ready bears weight in view of the usually 
very rapidly developing local recurrence 
which characterizes this lesion. Through 
personal communication with Dr. Flint, we 
learned that this case has been re-examined 
ten years after the operation and the pa- 
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tient was found to be well, without any 
signs of recurrence or metastases. This is, 
therefore, the fifth case with a favorable out- 
come that we have been able to find in the 
literature. 


TREATMENT 


Surgery. There is no place for therapeutic 
nihilism in cases without generalized meta- 
static disease, in view of the fact that cures 
have been obtained. Since this tumor is 
known to metastasize late, in spite of its 
usually large size at the time it is discov- 
ered, a radical operation consisting of exen- 
teration is usually preferred. Limited pro- 
cedures such as prostatectomies or local 
excision of the bladder sarcoma will only 
exceptionally be followed by a permanent 
cure. It should be mentioned that both lim- 
ited and extensive procedures have been in- 
criminated in stimulating the growth of the 
remaining tumor tissue.” 

Irradiation. According to Henry,” the 
great majority of these tumors is moder- 
ately radiosensitive, but complete destruc- 
tion or permanent growth arrest of the tu- 
mor cells has never occurred. Marked re- 
gression in size following irradiation may, 
however, be expected in many cases, and in 
an occasional instance tumor growth may 
be controlled for a longer period of time.* 
Henry” suggests that a preoperative course 
of external radiation therapy be given, de- 
livering a total of 3,000 r to the tumor. This 
course should be repeated two to three 
months following the operation. While this 
plan is theoretically sound, in practice the 
radiotherapist will rarely see the patient 
prior to surgery. Most patients are sub- 
jected to surgery even before the definite 
diagnosis has been made. 

It is our feeling that postoperative treat- 
ment should be given in all instances, re- 
gardless of whether or not gross tumor tis- 
sue has been left behind. Under the usual 
circumstances, our plan would call for 3,600 
r delivered to the tumor bearing tissue or to 
the tumor bed, if the lesion is believed to 
have been removed. This dose is given in 
one course of approximately four weeks’ 
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duration, beginning one week after the op- 
eration. Additional treatments may be 
given at a later time, depending upon the 
original response. 


REPORT OF CASES 


The first of the following 2 cases has al- 
ready been published in detail in 1954, but 
a brief summary will be presented again for 
the sake of comparison with the unreported 
more recent case. 


Case 1. G. E., a one year old white male in- 
fant, was admitted to the Evanston Hospital 
with a history of dysuria and urinary frequency 
of two weeks’ duration. On the day of admis- 
sion, the child voided every hour. Physical 
examination disclosed a kidney-shaped mass in 
the left abdomen. Plain roentgenograms and a 
barium meal study showed the presence of a 
large mass in the lower abdomen which dis- 
placed the colon posteriorly and the small bowel 
superiorly. Intravenous urography demon- 
strated normal renal function bilaterally, eleva- 
tion of the bladder, and marked symmetric 
lateral displacement of the lower portions of 
both ureters. On exploratory laparotomy, a 
large soft tumor was found to be attached to the 
base of the bladder. The mass, which com- 
pressed both ureters and the urethra, was ex- 
cised. The histologic appearance was that of a 
leiomyosarcoma. The immediate postoperative 
course was uneventful, but a recurrence of the 
tumor could be felt on rectal examination 
thirty days after the operation. Difficulties of 
defecation developed. The child’s general con- 
dition deteriorated quickly and he died in coma 
ten days after the recurrence was diagnosed. 
At postmortem examination, the lower half of 
the abdomen was found to be distended by a 
large mass that surrounded both ureters and 
had caused bilateral hydronephrosis. A para- 
lytic ileus had developed and signs of uremia 
were present. No metastases were found. 


Case 11. This case was observed four years 
later. It presented several features of striking 
similarity to Case 1 but differed in other re- 
spects. 

J. T., a three year, two month old white boy, 
had appeared well until one day when the 
mother observed that he was unable to void. 
She induced voiding with the help of a hot sitz 
bath, and no further difficulties were noticed 
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until seven days later when the same problem 
developed and the hot sitz bath failed to pro- 
vide relief. The child was hospitalized immedi- 
ately. The remaining history was noncontribu- 
tory. The delivery had been normal with a 
weight at birth of 64 pounds. He had been 
circumcised a few days after birth and had had 
no subsequent surgery. No allergies were 
known. He had received the routine immuniza- 
tions against diphtheria, pertussis, tetanus, 
poliomyelitis, and smallpox with no unusual 
effects. The parents were healthy, both thirty 
years old. There was one healthy six year old 
sister in the family. 

On physical examination, the 47 pound, well- 
developed boy presented a large tumor that 
filled the lower abdomen and reached the 
umbilicus. With the help of a catheter, this 
mass was shown to be the urinary bladder. 
There was moderate resistance to the insertion 
of the catheter, and minimal bleeding from the 
urethra followed. The urine was clear yellow, 
contained 30 to 40 red blood cells and 1 to 2 
white blood cells per high power field; it had a 
specific gravity of 1.016. Rectally, a soft, round, 
circumscribed mass of approximately 5 cm. di- 
ameter could be palpated in the region of the 
prostate. The mass was also palpable through 
the perineum and above the symphysis and 
appeared to be-fairly movable. All other findings 
of the physical examination and all laboratory 
data were entirely normal. On October 17, 1958, 
a cystoscopic examination was attempted but 
the cystoscope could not be passed. Proctos- 
copy showed what appeared to be direct inva- 
sion of the anterior rectal mucosa by the over- 
lying mass. 

The roentgenographic findings were as fol- 
lows: The chest roentgenogram failed to show 
any abnormality. A cystogram showed the 
urinary bladder to be displaced cephalad and 
the prostatic and bulbomembranous urethra 
to be elongated and markedly displaced poste- 
riorly and to the left (Fig. 1 and 2). The findings 
clearly demonstrated the location of the space- 
occupying mass beneath the bladder. No in- 
trinsic bladder abnormality was seen. Excre- 
tory urography confirmed the above findings 
and further showed that both kidneys excreted 
the contrast medium promptly. A normal ap- 
pearing upper collecting system and normal 
appearing upper halves of the ureters were 
demonstrated bilaterally (Fig. 3). The lower 
halves of both ureters failed to visualize. A 
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Fic. 1. A urethral catheter has been introduced. The 
prostatic and bulbomembranous portions of the 
urethra are displaced to the left. 


diagnosis of tumor of the bladder neck or pros- 
tate, probably a sarcoma of the prostate, was 
made. 

Laparotomy was performed on October 21, 
1958 and was immediately followed by a pelvic 
exenteration with abdominoperineal resection 
and construction of an ileal bladder. The fol- 
lowing is quoted from the operative report: 
“The lesion was a large sarcoma of the peri- 


Fic. 2. Contrast medium fills the urinary bladder 
which is displaced cephalad. The space below the 
bladder is occupied by a homogeneous soft tissue 
shadow. 
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prostatic tissue which involved the base of the 
bladder and the anterior wall of the lower por- 
tion of the rectum. The sphincter of the rectum 
could not be preserved. The gross tissue was 
removed everywhere except on the pubis where 
it seemed to invade the pubis anteriorly over 
a rather broad area. Frozen section: sarcoma. 
No gross tumor was found to be present in the 
liver or in the regional lymph nodes. Tumor 
had to be left behind along the pubis. An ileal 
bladder was constructed and the ureters were 
transplanted. The ileal pouch was brought out 
through a stab wound in the wall of the right 
lower abdominal quadrant. Bladder, rectum, 
and redundant portion of the sigmoid were 


Fic. 3. Both kidneys excrete the intravenously in- 
jected contrast material promptly. The upper 
urinary collecting system is normal in appearance. 
The bladder is partially filled, markedly elevated, 
and shows a smooth, convex impression along its 
inferior circumference. 
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removed. The sigmoid stump was sutured into 
a stab wound of the left lower quadrant... .” 

It was stated in the pathologic report on the 
operative specimen that 16 cm. of the colon 
was resected. The tumor had not invaded the 
wall of the rectum. The total bladder was re- 
moved. Its posterior and righf lateral wall was 
found to be infiltrated by tumor tissue. The 
main tumor mass measured up to 6 cm. in 
diameter. 

The microscopic report described a very 
cellular tumor composed of small spindle 
shaped cells containing comparatively large 
ovoid and round nuclei which were distinctly 
hyperchromatic. Numerous mitoses were seen. 
The tumor cells resembled immature, abnormal, 
smooth muscle cells and were very closely 
spaced. Small, thin-walled blood vessels per- 
meated the tumor tissue. Special stains proved 
the leiomyomatous nature of the tissue. Some 
sections showed the tumor tissue intimately 
merged with and apparently arising from the 
bladder wall which was markedly thickened. In 
some places, the tumor extended inwards to the 
lamina propria. Sections from the large intes- 
tine showed some edema of the wall. Diagnosis: 
leiomyosarcoma of urinary bladder. 

The recovery was slow. On October 13, 1958, 
a partial dehiscence of the abdominal wound 
occurred and was repaired with silver wires. 
The child was discharged from the hospital on 
November 14, 1958. Ambulatory postoperative 
roentgen treatments were started on Decem- 
ber 1, 1958, forty-one days after the exentera- 
tion, the plan being to deliver a depth dose of 
3,600 r to the inner surface of the pubic bone 
(2 cm. depth), where tumor tissue was known 
to have been left behind. Three 6 X7 cm. portals 
were used, one of them centered anteriorly over 
the pubis, the other two more laterally slanting 
towards the midline with an angle of 25 de- 
grees. In five days, a depth dose of 810 r was 
reached when the child developed high fever 
and anorexia without other symptoms. The 
treatment course had to be interrupted and 
was resumed twelve days later on December 
18, 1958, after the fever had subsided and 
the child started to eat again. A total depth 
dose of 3,105 r was delivered within thirty-one 
days. The course had to be terminated on 
January 2, 1959, because of recurrence of fever 
and anorexia and because of lessening of the 
colostomy drainage. Re-admission to the hos- 
pital became necessary on January 4, 1959. 
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The child was weak, the abdominal tempera- 
ture was 100.6° F., liquid stools were passed 
and dehydration was present. On the same day, 
the patient suddenly vomited, aspirated, and 
expired. This was the seventy-sixth postopera- 
tive day and the thirty-fifth day after the start 
of roentgen therapy. 

The autopsy findings were the following: (1) 
marked left hydroureter due to compression by 
tumor around the lower opening, moderate 
right hydroureter, moderate bilateral hydro- 
nephrosis; (2) acute bilateral pyelonephritis 
with numerous confluent abscesses which oc- 
cupied roughly between one-third and one-half 
of the kidney tissue; (3) acute generalized 
fibrinopurulent peritonitis, possibly due to a 
leak at the site of the anastomosis of the artifi- 
cial bladder stoma to the anterior abdominal 
wall; (4) metastatic tumor nodules in the lungs; 
and (5) aspiration of gastric content into 
bronchi with early bronchopneumonia. 


DISCUSSION 


The striking similarity in the clinical ap- 
pearance, course, and final outcome of the 
2 cases contrasts with the pathologic diag- 
nosis which places the respective lesions in 
different organs. In Case 1 the pathologist 
diagnosed a-leiomyosarcoma of the pros- 
tate, in Case 11 a leiomyosarcoma of the uri- 
nary bladder. It should be noted, however, 
that the wording of the descriptive patho- 
logic report in Case 11 leaves room for doubt 
about the point of origin of the tumor. Al- 
though tumor tissue was found to have in- 
timately merged with tissues of the bladder 
neck, the growth may well have originated 
in the prostate, secondarily infiltrating the 
bladder neck. It is of interest in this respect 
that no prostatic tissue was found in the 
operative specimen. Presumably the pros- 
tate was completely destroyed by the tu- 
mor. 

Many reports in the literature on sarcom- 
atous tumors of the bladder neck or pros- 
tate show that it is frequently difficult or 
impossible to determine exactly the point of 
origin of these tumors. As a rule, the tumor 
has already attained large dimensions when 
the disease begins to cause symptoms, has 
grossly distorted and invaded neighboring 
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structures, and has converted all pelvic or- 
gans into one large conglomerate mass. Un- 
der these circumstances, it is almost sur- 
prising to find pathologists able to express a 
definite opinion about the point of origin. It 
would appear that in many of the published 
cases of sarcoma of the prostate and blad- 
der neck, the decision as to the organ of ori- 
gin has been made rather arbitrarily. Other 
authors have acknowledged the difficulty of 
exactly localizing the tumor by choosing 
rather nonspecific terms, such as “sarcoma 
of the prostate and adjacent retro-vesical 
structures,’ or “sarcoma of the prostatic 
area’’*6 to describe their cases. Raap* states 
that all tumors of this area originate from 
perivesical tissue, which appears to be a 
rather simplifying statement. We would 
like to emphasize that these tumors are, for 
all practical purposes, best grouped to- 
gether as sarcomas of the bladder neck, 
prostate, and periprostatic tissue, realizing 
that in many cases an exact decision as to 
the point of origin cannot be made. 


SUMMARY 


1. Based on a review of the literature, 
the incidence, histology, prognosis, and 
treatment of sarcomas of the prostate, peri- 
prostatic tissue, and urinary bladder in 
children are discussed. 

2. A case report of a leiomyosarcoma of 
the area of the bladder neck, occurring in a 
three year old male, is presented in detail. 

3. Early extensive surgery associated 
with radiation therapy is recommended. 


U. F. Danckers, M.D. 
St. Joseph Hospital 
2100 Burling Street 
Chicago 14, Illinois 
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THY MIC IRRADIATION: A HISTORICAL NOTE* 


By FREDERIC N. SILVERMAN, M.D. 


CINCINNATI, OHIO 


present interest in the possible 
relationship between irradiation in 
childhood and the subsequent development 
of malignant change has led many investi- 
gators to seek out special groups of in- 
dividuals who have had therapeutic irradi- 
ation in childhood. Outstanding among the 
groups studied are those children who re- 
ceived irradiation for “thymic enlarge- 
ment” during the period when “status 
lymphaticus” and “‘thymic asthma” were 
acceptable explanations for morbidity and 
mortality in infancy, and childhood. Ir- 
radiation of the thymus in status lym- 
phaticus and thymic enlargement was in- 
troduced by Doctor Alfred Friedlander? in 
a paper which was read before the Cin- 
cinnati Academy of Medicine on March 18, 
1907 and published in the Archives of 
Pediatrics in July, 1907.' Friedlander’s 
patient was treated in January and Febru- 
ary of 1905 and thereby apparently be- 
came the first of an army of infants and 
children given radiation therapy to the 
thymic region over the next thirty to 
forty years. 

In 1956, in the course of a follow-up 
study of children who had received thera- 
peutic irradiation to the head, neck and 
chest, it was learned through Doctor J. 
Victor Greenebaum that Doctor Fried- 
lander’s original patient was living and 
available to provide follow-up information. 
Contact was established and a very gratify- 
ing reply was received. As a supplement to 
the current reports of extensive series of 
follow-up examinations, it may be interest- 
ing to compare the description by the 
physician concerning the circumstances of 
this historical occasion with that by the 
patient, written fifty years later and repre- 


+ Alfred Friedlander, 1871-1939. Pediatrician and Internist; 
Dean, College of Medicine, University of Cincinnati, 1935-1939. 


senting largely the recollections of his 
parents. 

Doctor Friedlander began his report{ 
with a historical description of medical 
thinking on the subject of status lympha- 
ticus and enlarged thymus up to the turn 
of the century. He subscribed to the Paltauf 
theory that sudden death was extremely 
common in patients with status lympha- 
ticus and added “furthermore, it is now 
known that patients with status lym- 
phaticus take anesthetics very badly.” He 
also subscribed to the concept of pressure 
effects of an enlarged thymus although he 
questioned whether the pressure was on the 
trachea, on the large vessels, on the heart 
itself, or on the mediastinal nerves. He 
cited the report by Heinecke (1903) on the 
effects of x-ray on lymphoid structures and 
accepted Heinecke’s suggestion that shrink- 
age of the thymus in humans might be 
initiated by x-radiation with respect to the 
“desperate case” he then proceeded to de- 
scribe. 

The patient was a healthy male infant, 
born of normal parents after a normal 
pregnancy and labor. At the end of the 
fifth week “the mother noticed that the 
child had a slight cough, and also a peculiar 
whistling noise during inspiration.” The 
cough quickly became worse and _ par- 
oxysmal in character. During the par- 
oxysms, there was some cyanosis, es- 
pecially of the face and upper extremities. 
The child was examined at this time in 
conjunction with Doctor F. Forschheimer§ 
and was noted to lie on his back with the 

t Material quoted verbatim from Archives of Pathology, with 
permission of the publisher. 

§ Frederick Forschheimer, 1853-1913. Pediatrician and Intern- 
ist, Professor of Pediatrics, Ohio Medical School, Cincinnati. 
When the Ohio Medical School united with the Miami Medical 
College to form the Ohio Miami Medical College of the Univer- 


sity of Cincinnati, he became Dean and Professor of Internal 
Medicine. 


* From the Departments of Pediatrics and Radiology, College of Medicine, University of Cincinnati, The Children’s Hospital, and 


the Children’s Hospital Research Foundation. 
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head retracted. The expression was anxious 
and the lips were cyanotic. Respirations were 
shallow and rapid and marked retractions 
of the diaphragmatic border were noted 
on inspiration. Distinct inspiratory stridor 
was described. A short dry cough was pres- 
ent and at intervals definite paroxysms, 
“asthmatic in character,” lasting from five 
to ten minutes were observed. Dullness was 
found over the upper portion of the sternum 
extending 2 and 3 cm. to the right and left 
of the sternum, respectively, and extending 
down to the level of the second rib. Deep 
palpation in the jugulum revealed a rounded 
firm mass. The spleen was palpable and 
there was generalized glandular enlarge- 
ment. The diagnosis of status lymphaticus 
and enlarged thymus was made. During the 
next few days, the child’s condition grew 
worse. Cough increased in frequency and 
the paroxysms became worse. At times, the 
paroxysms lasted over an hour and were 
accompanied by marked cyanosis and left 
the child exhausted. By the end of the 
seventh week, an area of dullness was 
noted in the right interscapular space and 
marked edema of the hands and feet su- 
pervened. 

Doctor Friedlander continues: “The 
rather desperate character of the case had 
been fully explained to the parents, who 
expressed their willingness to allow any 
possible therapeutic measure to be tried. It 
was, therefore, decided to try the effect of 
x-ray. On January 3oth, an x-ray apparatus 
was installed in the house and the first 
treatment given by Doctor W. H. Crane.* 
The child was laid on his back and a sheet 
of lead with fenestrum was placed so that 
the opening left the region of the thymus 
exposed. The time of the first treatment 
was one minute. The child was then turned 
and the sheet of lead so arranged that the 
right interscapular region was exposed. 

* William H. Crane, 1869-1906. Professor of Chemistry, Medi- 
cal College of Ohio; Director of Municipal Laboratory, Cincin- 
nati, Ohio. According to an article written by Alfred Fried- 
lander in American Medical Biographies, “he was an amateur 
photographer of rare skill, an excellent linguist and a thorough 
musician.” Apparently, in the early days of roentgenology, the 


“laboratory scientist” was a natural candidate to explore the 
new method of diagnosis. 
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The treatment to this region lasted one 
minute also. No changes in the child’s con- 
dition in any particular were noted after 
the treatment. The second treatment was 
given on February Ist, the exposure being 
three minutes each anteriorly and pos- 
teriorly.”” Five days later, four minute ex- 
posures were given anteriorly and pos- 
teriorly and at two day intervals for three 
treatments each, five minute exposures 
were again given. After the second of the 
series of five minute exposures, the general 
condition of the child was said to be de- 
cidedly improved. The cough was less 
frequent and the paroxysms were shorter. 
Five additional treatments were given at 
three day intervals. “During this time the 
condition continued to improve. The par- 
oxysms became fewer in number and much 
less severe. During two of these days there 
were no paroxysms. On several occasions 
during this period, it happened that the 
child was able to sleep from one feeding 
period to the next undisturbed. The in- 
spiratory stridor disappeared completely.” 

By the end of the eighth week, the area 
of thymic dullness had decreased appre- 
ciably and the edema of the hands and feet 
had completely disappeared. Subsequently, 
the condition became steadily better and 
the development was described as ap- 
parently that of a normal child. During the 
second year of life, there were several 
episodes of tonsillitis and large tonsils were 
noted. In December, 1906, the tonsils were 
removed and a small mass of adenoid 
vegetations was curetted away. The report 
states that no anesthetic was given. In 
February, 1907, Doctor Friedlander felt 
that the child presented no demonstrable 
abnormality. He believed that the case was 
unusual “because of the remarkably suc- 
cessful results of the experimental use of the 
x-ray therapy.” 

The patient’s report (1956) is as follows: 
‘,.. Naturally, I have no personal mem- 
ories of the incident, which took place 
around Christmas 1904 when I was a few 
weeks old. Fortunately, however, both my 
parents are still alive and well—one at 83, 
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and the other at 80—and have given me a 
very circumstantial account of what took 
place. ... 

“Apparently the enlarged thymus 
showed up several weeks after birth. I 
turned blue and couldn’t breathe and my 
father used to carry me around by my 
legs. I was never permitted—seemingly 
this lasted at least one week—to lie down. 
Doctor Alfred Friedlander, Doctor Fred 
Forschheimer and Doctor Julius Eichburg* 
were all in attendance. They suggested 
sending to Chicago for an x-ray machine— 
there were apparently none in Cincinnati— 
since they had heard that it had been 
successful in reducing other glands. When 
it came, no one knew how to use it or for 
how long. Finally, someone suggested cut- 
ting a hole in a tin-foil, and my father 
produced a silver dollar for. the purpose. 
The rays were shot through. this hole for 
about a minute, with the almost immediate 
result that the swelling was reduced and 
the breathing became easier. The treat- 
ments were continued for about ten days. 
The thymus by then was normal and has 
never been enlarged since. Doctor Crane, 
who handled the x-ray machine, later died 
of burns from, I gather, an x-ray machine.} 

“T have never had occasion to take a 
general anesthetic, but have been assured 
by half a dozen doctors that the theory that 
ether was perhaps a danger to ex-thymus 
cases has been exploded. My health has 
been consistently excellent.’’ A subsequent 
communication in June of 1959 states that 
the good health continues. 


COMMENT 


Apart from its interest as a vignette of 
radiologic practice in relation to pediatrics 
at a time when the association of these 
two disciplines had just begun, the above 
report is of interest with respect to its being 

* Doctor Julius Eichburg, 1859-1916. Professor of Materia 
Medica and Therapeutics. Ohio Miami Medical College. 
t+ Doctor W. H. Crane died suddenly in May, 1906 while ad- 


dressing the Cincinnati Academy of Medicine, probably from an 
acute coronary infarct. 
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the longest follow-up of a patient treated 
in infancy for an “enlarged thymus.” No 
adverse effect, and particularly, no func- 
tional or malignant change in the thyroid 
gland have been observed. 

From the vantage point of fifty years 
later, it would appear that the first patient 
fore-shadowed his followers in several ways. 
It is now generally accepted that the signs 
and symptoms for which the children were 
given radiation therapy were not produced 
by thymic enlargement but by other, un- 
recognized conditions. A definitive diag- 
nosis other than “‘status lymphaticus” was 
not established in Dr. Friedlander’s pa- 
tient. 

The difference between the physician’s 
factual report of the course after the radia- 
tion therapy and that which the patient 
received through his parents is informative. 
Unquestionably, the events were crowded 
together in the memories of the parents, 
affected as they were by the distortions of 
emotion and time. 

The effect of lay enthusiasm on medical 
fads as illustrated by the history of the 
“almost immediate result” may well have 
played a role in the development of profes- 
sional acceptance of thymic irradiation 
subsequent to the publication of Doctor 
Friedlander’s report. 

The incident of the silver dollar prob- 
ably refers to the use of the coin as a 
template for the aperture in the “‘fenes- 
trum.” The fear of unusual hazard from 
anesthesia, expressed in the published re- 
port, was apparently firmly impressed on 
the parents and in turn on the patient who, 
to this day, has an acute awareness of 
anesthesia risks. 


The Children’s Hospital 
Cincinnati 29, Ohio 
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DAYLIGHT TELEFLUOROSCOPY* 


INCE the month of December, 1958, 

H6pital Jean-Talon of Montreal, has 
had a Diagnostic Radiology Department 
without a fluoroscopy room. All procedures 
in which visualization is accomplished by 
the use of contrast media are carried out 
by means of a television system and remote 
control. During the last twenty months the 
radiologists have not had to wear dark 
glasses, nor aprons, nor gloves and they 
are able to carry out any examination with- 
in minutes of the requisition since they do 
not need adaptation of their eyes. Physical 
demands on the radiologists have been de- 
creased by many times. It is doubtful 


whether any physician who has tried 
remote control daylight telefluoroscopy 


would ever be satisfied with the actual dark 
room procedures. 

Daylight telefluoroscopy has many 
adepts: Van der Platz in Holland, Chérigié 
in Paris, Russell Morgan in the United 
States and Janker in Germany. All these 
men use television with one system or an- 
other in their every day work. 

The interest in teleroentgen diagnosis 
dates back at least ten years. Russell 
Morgan in 1950 broadcast from Baltimore 
to New York a fluoroscopy image of the 
removal of a foreign body in a chest. Ger- 
shon-Cohen, a few years later, transmitted 
roentgen-ray images from Philadelphia to 
Atlantic City. In the early fifties Bernstein 
at the Queen Elizabeth Hospital in Mon- 
treal, organized a television film reading 
session. Chérigié in 1957 broadcast through 
the French television network during “La 
Semaine des Hépitaux”’ the actual fluoros- 
copy of a barium swallow miles away. We 
repeated a similar experiment in February, 


1958 with the help of a teleprompter. In a 
one hour broadcast (through microwaves) 
we sent from Hépital Jean-Talon to Hétel- 
Dieu de Montréal, the television images of 
the output phosphor from hysterographic, 
retrograde pyelographic, myelographic and 
upper gastrointestinal examinations. 

Since a discussion of the fine points of 
the equipment would be tedious and more 
appropriate in a technological periodical, 
our purpose is to present only a schematic 
description of our television system. Any 
modern roentgenographic table can easily 
be equipped for remote control. It requires 
only motorization of the parts which are 
usually handled by the radiologist. A large 
Ringstand table with a movable top for 
lateral and axial displacement is used in 
our hospital. The spot roentgenographic 
device has been replaced by a combination 
5 inch television camera, 16 mm. cinecam- 
era, and 70 mm. spot film camera. With 
these, selective examination of any part of 
the body employing any fluoroscopy tech- 
nique can be performed. Where the func- 
tion or the movement is of limited interest, 
the 70 mm. camera is capable of providing 
a record of diagnostic value. 

At Hépital Jean-Talon telefluoroscopy is 
used day after day in routine studies of the 
colon, the gastrointestinal tract, the gall- 
bladder, hysterographies and myelogra- 
phies. In all, there have been 6,000 differ- 
ent examinations in nearly two years—a 
conclusive evidence of the absolute relia- 
bility of the method. Most of the time diag- 
nosis is established earlier since the quality 
of the television image differs very little 
from the roentgenographic quality. Such 
fluoroscopy can be carried out for a longer 


* All work was done in cooperation with Dr. Albert Jutras, Professor of Radiology, Université de Montréal, Montréal, Québec, 


Canada. 
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period of time for diagnostic purposes since 
the dose rate is lower than in conventional 
fluoroscopy. Evaluation of dose of integral 
radiation received by the patient shows it 
to be ten times less by daylight radiology 
as compared to dark room_radiology. 

All this is achieved by the employment of 
the image intensifier. This electronic tube 
increases the brightness of the fluoroscopic 
screen a thousand fold, thus permitting 
cineroentgenography and telefluoroscopy. 
The combination of a Philips 5 inch image 
intensifier with an Arriflex 16 mm. cine- 
camera yields diagnostic images in itself. 
Thus, in roentgen studies of the gastro- 
intestinal tract and in hysterographies 
much improved results are obtained with- 
out technical problems that have not al- 
ready been solved. The combination of a 
5 inch intensifier and a 70 mm. Coleman 
Beatie camera gives excellent results in 
spot film procedures; this is the answer to 
gallbladder and colon examinations. 

Having solved the recording problems in 
daylight, the next step was to select a 
method of fluoroscopy in daylight. The 
television camera proved to be the solution. 
We use the combination of the image inten- 
sifier with a highly sensitive Vidicon pickup 
tube. Russell Morgan succeeds very well 
with an image Orthicon and an 8 inch 
Picker image intensifier. The fascinating 
results produced by the image intensifier- 
television camera combination led us into 
the field of remote control radiology. Once 
we obtained a television fluoroscopic image 
of diagnostic value and recording proce- 
dures of high standard, our next step was to 
eliminate the secondary radiation exposure 
to the radiologists and technicians. This 
became strictly a mechanical problem 
which was solved within a few weeks. 

By February, 1958, we were routinely 
performing our gastrointestinal examina- 
tions and hysterographies by remote con- 
trol. After we acquired the technique of re- 
mote control operation, we started to ex- 
periment with the examination of the gall- 
bladder. We chose a 70 mm. camera for 
spot films with an ordinary camera back. 
After we were convinced that this gave us 


Editorial 


567 


the information we desired, we modified an 
industrial 70 mm. Coleman Beatie camera. 
This camera has a magazine which contains 
100 feet of film and is built for remote con- 
trol use. It also has a film marker which 
makes it very safe in handling many pa- 
tients. The problem of gallbladder spot 
filming during barium enema examinations 
was thus solved. A remote control barium 
enema dispenser was built and we were 
able to perform by remote control the 
three examinations which make up go per 
cent of general hospital fluoroscopic pro- 
cedures. 

It was logical that when television fluor- 
oscopy became a routine procedure in our 
hospital, we should become interested in 
broadcasting. Since August, 1959, Hépital 
Jean-Talon and Hétel-Dieu de Montréal, 
which are three miles apart, have been 
in continuous audio-video communication 
through a coaxial cable. Both hospitals can 
consult on difficult cases and can relay any 
information which is required within min- 
utes. We have experimented also with 
other very promising methods of record- 
ing: kinescope and videotape. If a tele- 
vision image is of diagnostic value and if 
we can record it with precision, we im- 
mediately try to simplify the matter of 
film taking, which is an added operation 
requiring both time and radiation exposure. 
Kinescope recording at its best is always 
slightly inferior to the original television 
picture since it involves a photographic pro- 
cedure. On the other hand, videotape re- 
cording is a storage of electrical information 
and extremely accurate; this explains the 
popularity of the latter in broadcasting 
stations. It is an excellent medium for re- 
cording where a large number of examina- 
tions are performed and where reading by 
two or more radiologists is preferable. 

There is no doubt in our mind that day- 
light telefluoroscopy, which has proved to 
be so effective in its first stages, will soon 
replace dark room radiology. 

Guy Duckett, M.D. 
Département de Radiologie 
Hépital Jean-Talon 
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SOCIETY PROCEEDINGS AND NEWS ITEMS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


Unirep States or AMERICA 


American Roentcen Ray Society 
Secretary, Dr. C. Allen Good, Mayo Clinic, Rochester, 
Minn. Annual meeting: Ambassador Hotel, Atlantic City, 
J., Sept. 27-30, 1960. 

American Ravium Society 
Secretary, Dr. Charles G. Stetson, 350 Engle Street, 
Englewood, N. J. Annual meeting: Broadmoor Hotel, 
Colorado Springs, Colo., May 11-14, 1961. 

Raproocicat Sociery or NortH AMERICA 
Acting Secretary-Treasurer, Dr. Robert P. Barden, 713 
E. Genesee St., Syracuse 2, N. Y. Annual meeting: 
December 4-9, 1960, Cincinnati, Ohio. 

AMERICAN CouLece or KapioLocy 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Illinois. Annual meeting: Chicago, 
Ill., Feb., 8-11, 1961. 

Section on RapioLtocy, AMERICAN MEDICAL AssociATION 
Secretary, Dr. Clyde A, Stevenson, Sacred Heart Hospi- 
tal, West 101 Eighth Ave., Spokane 4, Wash. Annual 
meeting: New York City, June 26-30, 1961. 

American Boarp oF KaDIOLOGY 
Secretary, Dr. H. Dabney Kerr. Correspondence should 
be directed to Kahler Hotel Building. Rochester, Minn. 
The Fall 1960 examination will be held in Cincinnati, 
December 10 through 13. The deadline for filing applica- 
tions was July 1, 1960. A Special Examination in Nuclear 
Medicine (for diplomates in Radiology or Therapeutic 
Radiology) will be offered, provided there are sufficient 
applications, 

TentH InrernationaL Conoress or RaDIOLocy 
Secretary-General, Dr. Carleton B. Peirce, Royal Vic- 
toria Hospital, Montreal 2, Quebec, Canada. Meets in 
Montreal, Aug. 26-Sept. 1, 1962. 

SeventH INTER-AMERICAN Conoress OF RADIOLOGY 
Counselor for the United States, Dr. J. A. del Regato, 
Penrose Cancer Hospital, 2200 North Cascade Avenue, 
Colorado Springs, Colorado. The meeting will be held in 
Sao Paulo, Brazil, September 3-10, 1961. 
Secretary-General, Dr. Walter Bomfim-Pontes, Rua 
Cesario Motta, No. 112, Sado Paulo. 

Society 
Secretary, Dr. J. A. Meadows, Jr., Medical Arts Bldg.., 
Birmingham 5, Ala. Meets time and place Alabama State 
Medical Association. 

American Nuciear Society 
Executive-Secretary, Octave J. Du Temple, 86 E. Ran- 
dolph St., Chicago, Ill. 

Arizona Rapto.ocica Society 
Secretary, Dr. Don E. Matthieson, 926 East McDowell 
Rd., Phoenix, Ariz. Two regular meetings a year. Annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

Arxansas Society 
Secretary, Dr. J. B. Scruggs, Arkansas Baptist Hospital, 
Little Rock, Ark. Meets every three months and also at 
time and place of State Medical Association. 

Association oF Universiry 
Secretary, Dr. Melvin M. Figley, Department of Radi- 
ology, University of Washington, Seattle 5, Wash. 
Annual meeting to be announced. 

Arianta Rapro.ocica Society 
Secretary, Dr. Wilson T. Edenfield, 35 Linden Ave., N.E., 
Atlanta 8, Ga. Meets monthly, except during three sum- 
mer months, on second Friday evening. 


Biocx.y Rapro.oercat Society 
Secretary, Dr. Samuel Finkelman, 101 S. Twentieth St. 
Philadelphia, Pa. 

Brooxtywn Raptotocrcat Society 
Secretary, ea Arcomano, 168 Clinton St., Brook- 
lyn 1, N. Y. Meets first Thursday of each month October 
through May. 

Burrato Society 
Secretary, Dr. Kenneth H. Seagrave, 537 Delaware Ave., 
Buffalo 2, N. Y. Meets second Monday evening each 
month, October to May inclusive. 

Centra New York Rapto.ocicat Society 
Secretary, Dr. Joseph A. Head, 150 Marshall St., Syra- 
cuse, N. Y. Meets first Monday each month October 
through May. 

Onto Society 
Secretary, Dr. Robert L. Freidman, Grant Hospital, 
Columbus, Ohio. Meets at 6:30 p.m, on second Thursday 
of October, November, January, March and May at Fort 
Hayes Hotel, Columbus, Ohio. 

Centra. Society or Nucitear MepIcine 
Secretary, Dr. Robert S. Landauer, Radiation Center 
Building, 1903 West Harrison St., Chicago 12, Ill. 

Cuicaco RoentcEn Society 
Secretary, Dr. William F. Hutson, 5145 N. California 
Ave., Chicago, Ill. Meets second Thursday of each 
month ,October to April except December at the Sheraton 
Hotel at 8:00 p.m. 

CLEVELAND Sociery 
Secretary, Dr. Norman E. Berman, 14404 S. Park Blvd., 
Shaker Hgts. 20, Ohio. Meetings at 7:00 p.m. on fourth 
Monday of each month from October to April at Tudor 
Arms Hotel. 

Cotorapo Society 
Secretary, Dr. Bertram L. Pear, 3705 East Colfax Ave., 
Denver 6, Colo, Meets third Friday of each month at 
Denver Athletic Club from September through May. 

Connecticut VALLEY Rapro.oaic Society 
Secretary, Dr. Paul J. Kingston, 114 Woodland St., Hart- 
ford, Conn. Meets first Friday in February and April. 

Da ias-Fort Raprotocicat 
Secretary, Dr. W. H. Neil, 1217 W. Cannon St., Fort 
Worth, Texas. Meets monthly, third Monday, at Greater 
Fort Worth International Airport at 6:30 p.m. 

Derroir Roentcen Ray anp Raptum Society 
Secretary, Dr. Kenneth L. Krabbenhoft, Harper Hos- 
pital, Detroit 1, Mich. Meets monthly first cater. 
October through May, at David Whitney House, 1010 
Antietam, at 6:30 P.M. 

East Bay Roentcen Society 
Secretary, Dr. Dan Tucker, 434 
Calif. Meets first Thursday eac 
Hospital, Oakland. 

East TENNESSEE Society 
Secretary, Dr. J. Marsh Frere, Jr., 205 Medical Arts 
Building, Knoxville, Tenn. Meets in January and Sep- 
tember. 

Eastern Society 
Secretary, Dr. John D. Osmond, Jr., Euclid-Glenville 
Hospital, Cleveland 19, Ohio, Meets at Mid Pines Club, 
Southern Pines, N. C., April 16-19, 1961. 

FLoripa Rapro.oaicat Society 
Secretary, Dr. John P. Ferrell, 166 4th Ave., St. Peters- 
burg, Fla, Meets twice annually, in the spring with the 
annual State Society Meeting, and in the fall. 


oth St., Oakland 9, 
month at Peralta 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Fioripa West Coast Rapro.oercat Society 
Secretary-Treasurer, Dr. Joseph C. Rush, 1501 Jungle, 
St. Petersburg, Fla. 

Georeta Soctery 
Secretary, Dr. George W. Brown, Griffin, Ga. Meets 
in spring and fall with Annual State Society Meeting. 

Greater Miami Raprotocrcat Society 
Secretary, Dr. Donald H. Altman, 2751 Coral Way, 
Miami, Fla. Meets monthly third.Wednesday at 8 p.m. 
at Jackson Memorial Hospital, Miami, Fla. 

Greater St. Louis Raprotocicat Society 
Secretary, Dr. Harvey A. Humphrey, 462 N. Taylor, St. 
Louis 8, Mo. 

Houston Rapro.ocrcat Society 
Secretary, Dr. Edward B. Singleton, 6621 Fannin St., 
Houston 25, Texas. Meets last Monday each month, 
Seminar Room, Doctors’ Club of Houston. 

Ipano State Soctety 
Secretary, Dr. Claude W. Barrick, St. Alphonsus Hos- 
pital, Boise, Idaho. Meets in the Spring and Fall. 

Society 
Secretary, Dr. George A. Miller, Carle Hospital Clinic, 
Urbana, ill. Meets in spring and fall. 

InpIANA Roentcen Society 
Secretary, Dr. David E. Wheeler, 1500 North Ritter, 
Indianapolis, Ind. Meets first Sunday in May and during 
fall meeting of Indiana State Medical Association. 

Iowa Society 
Secretary, Dr. James T. McMillan, 1104 Bankers Trust 
Bidg., Des Moines, lowa. Luncheon and business meet- 
ing during annual session of Iowa State Medical Society. 
The scientific section is held in the autumn, 

Kansas Rapro.oorcat Soctety 
Secretary, Dr. Lewis G. Allen, 807 Huron Bldg., Kansas 
City, Kansas. Meets in spring with State Medical So- 
ciety, and in winter on call. 

Kentucky Rapro.ooicat Society 
Secretary, Dr. Robert H. Akers, V. A. Hospital, Louis- 
ville 2, Ky. Meets monthly on second Friday at Seelbach 
Hotel, Louisville. 

Kinos County Raprotoorcat Soctery 
Secretary, Dr. Abraham Berens, 1917 Bedford Ave., 
Brooklyn 25, N. Y. Meets Kings County Med. Soc. 
Bldg. iach on fourth Thursday, October to May, 
8:45 P.M. 

Los Rapro.ocicat Society 
Secretary, Dr. Denis C. Adler, 2010 Wilshire Blvd., Los 
Angeles 57, Calif. Meets second Wednesday of month 
in Se tember, November, March, April and June at Los 

pe County Medical Association Building, Los 

Angeles. 

Marne Raprotocicat Socrety 
Secretary, Dr. Albert A. Poulin, Thayer Hospital, Water- 
— Maine. Meets in June, September, December and 
April. 

Socrety 
Secretary, Dr. Nathan B. Hyman, 1805 Eutaw Place, 
Baltimore 17, Md. 

Memruis RoentGen Society 
Secretary, Dr. Hollis H. Halford, Kennedy V.A. Hospital, 
Department of Radiology, 15, Tenn. Meets 
first Monday of each month at John Gaston Hospital. 

Miami Raprotocicat Society 
Secretary, Dr. S. F. Johnson, 2197 Los Arrow Dr., Day- 
ton 9, Ohio. Meets second Friday of fall and winter 
months. 

Mrv-Hupson Raprotoarcat Soctaty 
Secretary, Dr. ine h Sorrentino, St. Francis Hospital, 
Poughkeepsie, N. Y Meets 8:30 p.m., fourth Wednesday 
each month, September to May. 

Mitwavkes Roentoen Ray Sociaty 
Secretary, Dr. Joseph F. Wepfer, sooo W. Chambers St., 
Milwaukee 10, Wis. Meets monthly on fourth Monday, 
October through May, at University Club. 
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Minnesota Rapro.oercat Society 
Secretary, Dr. Donald H. Peterson, 853 Medical Arts 
Bldg., Minneapolis 2, Minn. Meets three times annually, 
in fall, winter and spring. 

Mississipp1 Society 
Secretary, Dr. Bernard T. Hickman, University Medical 
Center, Jackson, Miss. Meets third Thursday of each 
month at Hotel Edwards, Jackson, at 6:00 p.m. 

Montana Rapto.ocrcat Socigry 
Secretary, Dr. J. K. Boughn, 35 11th Ave., Helena, 
Montana. Meets at least once a year. 

Nassau Rapro.oercat Soctety 
Secretary, Dr. Alan E. Baum, too Nowbridge Rd., 
Hicksville, N. Y. Meets second Tuesday of the month 
in February, April, June, October and December. 

Nesraska Society 
Secretary, Dr. Ronald E. Waggener, The Radiologic 
Center, Nebraska Methodist Hospital, Omaha 31, Ne- 
braska. Meets third Wednesday o each month at 6 P.M. 
in Omaha or Lincoln. 

New Enotanp Roentoen Ray Society 
Secretary, Dr. John E. Gary, 1180 Beacon St., Brookline 
46, Mass. Meets third Friday of each month, Octo- 
- through May at The Longwood Towers, Brookline, 

ass. 

New Hampsutire Roentcen Ray Society 
Secretary, Dr. Paul Y. Hasserjian, 1470 Elm St., Man- 
chester, N. H. Meets four to six times yearly. 

New York Roentcen Soctrety 
Secretary, Dr. Albert A. Dunn, 622 W. 168th St., New 
York, N. Y. Meets monthly on third Monday, New 
York Academy of Medicine at 4:30 P.M. 

Nortn Carouina Rapro.ocicat Society 
Secretary, Dr. Owen Doyle, 906 Dover Road, Greensboro, 
North Carolina. Meets in the spring and fall each year. 

Nortu Daxora Raprotoarcat Soctety 
Secretary, Dr. R. F. Raasch, Post Office Box 990, Dickin- 
son, North Dakota. Meets at time of State Medical 
Association meeting. Other meetings arranged on call 
of the President. 

Nortu Fioripa Rapro.ocrcat Socrery 
Secretary, Dr. Paul A. Mori, 800 Miami Road, Jackson- 
ville 7, Fla. Meets quarterly in March, June, September 
and December. 

NorTHEASTERN New York Raprotocicat Society 
Secretary, Dr. Irving Van Woert, Jr., Albany Hospital, 
Alban . Y. Meets in Albany area on second Wednes- 
day oft October, November, March and April. 

NortHern Raproocicat Society 
Secretary, Dr, Rob H. Kirkpatrick, 1219 28th St., Sacra- 
mento, Calif. Meets at dinner last Monday of each 
month, September to June. 

Outro State Raproocicat Society 
Secretary, Dr. Paul D. Meyer, 125 S. Grant Ave., 
Columbus, Ohio. Annual meeting third week end in May, 
1961 at Columbus, Ohio. 

Oxtanoma State Raprotocica Society 
Secretary, Dr. E. D Greenberger, Medical Arts Bldg., 
McAlester, Okla. Meets in January, May and October. 

Orecon Society 
Secretary, Dr. Barbara J. Radmore, 1162 Willamette, 
Eugene, Ore. Meets monthly from October to June on 
the second Wednesday of each month at 8:00 p.m. at the 
University Club. 

Or.eans Parisn Rapro.ocicat Society 
Secretary, Dr. Joseph V. Schiosser, Charity Hospital, 
New Orleans 13, La. Meets second Tuesday of each month. 

Pactric Nortuwest Rapro.ocicat Society 
Secretary, Dr. John N. Burkey, 555 Dental Bldg., 
Seattle, Wash. Annual meeting: Portland, Oregon, May, 
1961. 

Paciric Rogsntosn Socisty 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
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cisco 8, Calif. Meets annually during meeting of California 
Medical Association. 

PennsYLvanta Rapro.ocicat Society 
Secretary, Dr. Frederick R. Gilmore, 234 State St., Har- 
risburg, Pa. Annual meeting: Bedford Springs Hotel, 
May 26-27, 1961. 

KoentceEN Ray Society 


Secretary, Dr. Robert B. Funch, Department of Radi- 
ology, Germantown Hospital, Philadelphia 44, Pa. Meets 
first Thursday of each month, at 5 p.M., from October to 


May in Thompson Hall, College of Physicians. 

PirrspurGH ROENTGEN Society 
Secretary, Dr. Charles N. Chasler, 3500 Fifth Ave., Pitts- 
burgh 13, Pa. Meets second Wednesday of month, 
October through June at Park Schenley Restaurant. 

Rapro.ocicat Section, BALTimore Mepicat Society 
Secretary, Dr. James K. V. Willson, 1100 N. Charles 
St., Baltimore 1, Md. Meets third Tuesday each month, 
September to May, inclusive. 

Raprotocicat Society or GREATER CINCINNATI 
Secretary, Dr. Stanley J, Lucas, 417 Provident Bank, Cin- 
cinnati 2, Ohio. Meets monthly from September to May 
on first Monday of each month at 7:30 p.m. at the Cin- 
cinnati General Hospital. 

Society or Hawan 
Secretary, Dr. Philip S. Arthur, 274 Young Hotel Bldg., 
Honolulu, Hawaii. Meets third Monday of each month 
at 7:30 P.M. 

Rapro.oaica Society of GREATER Kansas Ciry 
Secretary, Dr. J. Stewart Whitmore, toto Rialto Bldg., 
Kansas City, Mo. Meets last Friday of each month. 

RaDIOLoGIcaAL Socirry oF Kansas Crry 
Secretary, Dr. Arthur B. Smith, 800 Argyle B'dg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Rapro.ocicat Society or Loursiana 
Secretary, Dr. Robyn Hardy, 4324 Magnolia St., New 
Orleans 15, La. Meets annually during Louisiana State 
Medical Society meeting. 

Society or New Jersey 
Secretary, Dr. Austin J. Tidaback, 912 Prospect Ave., 
Plainfield, N. J. Meets at Atlantic City at time of State 
ai Society meeting and in November in Newark, 

Rapro.ocica Society or New York State 
Secretary-Treasurer, Dr Mario C. Gian, 610 Niagara St., 
Buffalo 1, N. Y. Annual meeting to be announced. 

Society or SoutH Dakota 
Secretary-Treasurer, Dr. Donald J. Peik, 303 S. Minne- 
sota Ave., Sioux Falls, S. D 

Rapro.ocicat Society or SouTHERN CALIFORNIA 
Secretary, Dr. Joseph F. Linsman, 436 N. Roxbury Dr., 
Beverly Hills, Calif 

Repwoop Empire Rapio.ocica. Society 
Secretary, Dr. Lee E. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

Ricumonp County Rapro.oarca Socisty 
Secretary, Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. Meets first Thursday of each month at 
various hospitals. 

Rocuester Roentoen Ray Society, Rocuaster, N. Y. 
Secretary, Dr. Robert H. Greenlaw, 188 Irvington Rd., 
Rochester 20, N. Y. Meets at 8:15 p.m. on the last Mon- 
day of each month, September through May, at Strong 
Memorial Hospital. 

Rocxy Mountain Raprotocicat Society 
Secretary, Dr. John H. Freed, 4200 East Ninth Ave., Den- 
ver 20, Colo. Annual meeting to be announced. 

San Rapio.ocicat Society 
Secretary, Dr. Hugo F. Elmendorf, Jr., 730 Medical Arts 
Bldg., San Antonio 5, Texas. Meets third Wednesday 
each month in Fort Sam Houston Officer’s Club at 6:30 
P.M. 

San Dreco Raprotoarcat Society 
Secretary, Dr. Stanley A. Moore, 2466 First Ave., San 


Society Proceedings and News Items 


SEPTEMBER, 1960 


on 1, Calif. Meets first Wednesday of each month at 

the University Club. 

San Francisco Society 
Secretary, Dr. M. A. Sisson, 450 Sutter St., San Francis- 
co 8, Calif. Meets quarterly at the San Francisco Medi- 
cal Society, 250 Masonic Ave., San Francisco 18, Calif. 

Section on Rapro.oey, Catirornia MepIcat AssociaTION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on Rapro.ocy, Connecticut Stata Mepicar 


Society 
Secretary, Dr. Ralph J. Littwin, Bristol Hospital, 
Bristol, Conn. Meetings are held bi-monthly. 

Section on Rapiotocy, Mepicat Society or THE Dts- 
trict OF CoLUMBIA 
Secretary, Dr. William E. Sheely, 1835 Eye St., N.W., 
Washington 6, D. C. Meets at Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M. 

Section on Raprooey, Stats Mepicat Society 
Secretary, Dr. William Meszaros, 1825 W. Harrison St., 
Chicago, IIl. 

Section on Rapro.ocy, SourHERN Mepicat AssociaTION, 
Secretary. Dr. Seymour Ochsner, Ochsner Clinic, 3503 
Prytania St., New Orleans 15, La. Annual meeting to be 
announced, 

SHReEVEPORT 
Secretary, W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday, at 7:30 P.M., 
September to May inclusive. 

Society ror Pepiatric RaDIoLocy 
Secretary, Dr. Richard G. Lester, 412 Union St., S.E., 
Minneapolis 14, Minn. Annual meeting: Ambassador 
Hotel, Atlantic City, N. J., Sept. 26, 1960. 

Society or 
Secretary, Dr. Robert W. Lackey, 452 Metropolitan 
Bldg., Denver 2, Colo. Annual meeting to be announced. 

Soutu Bay Society 
Secretary, Dr. Stanford B. Rossiter, 1111 University Dr., 
Menlo Park, Calif. Meets second Wednesday of each 
month. 

Soutru Society 
Secretary, Dr. George W. Brunson, 1406 Gregg St., Co!um- 
bia, S. C. One meeting with South Carolina Medical 
Association in May, others arranged by President. 

SouTHERN RapIoLocicaL CONFERENCE 
Secretary, Dr. Marshall Eskridge, Mobile Infirmary, 
Mobile, Ala. 

SouTHWESTERN Rapro.ocicat Society 
Secretary, Dr. Ralph S. Clayton, 1501 Arizona, Bldg. 
2-A, El Paso, Texas. Meets second Tuesday of each 
month. 

TeNnNESSEB RapIoLocicat Soctaty 
Secretary, Dr. James J. Range, P.O. Box 324, Johnson 
City, Tenn. Meets annually at the time and place of 
the Tennessee State Medical Association meeting. 

Texas Society 
Secretary, Dr. R. P. O'Bannon, 402 Professional Bldg., 
1216 Pennsylvania Ave., Fort Worth 4, Texas. Next 
meeting January 20 and 21, 1961, Texas Hotel, Fort 
Worth, Texas. 

Tri-State Socisty 
Secretary, Dr. James R. Mathews, 118 S. E. First St., 
Evansville, Ind. Meets last Wednesday of Oct., Jan., 
March and May, 8:00 p.m. at Elks’ Club in Evansville. 

University oF MicuicAN DsparTMENT OF ROBNTGEN- 
Starr Mgatine 
Meets each Monday evening from September to June, 
at 7:00 p.m, at University Hospital. 

Upper Pentnsuta Society 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

Uran Stats Rapro.ocicat Socisty 
Secretary, Dr. Richard Y. Card, St. Mark’s Hospital, Salt 
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Lake City, Utah. Meets fourth Wednesday in January, 
March, May, September and November at Holy Cross 
Hospital. 

Viroinia Socisty 
Secretary, Dr. Frank A. Kearney, II, 110 S, Curry St., 
Phoebus, Va. Meets annually in October. 

Wasuinoton Stats Rapro.ocicar Society 
Secretary, Dr. Joseph T. Houk, 14303 Ambaum Blvd., 
Seattle 66, Wash. Meets third Monday of each month 
from September through April at the University of 
Washington Medical School. 

West Virornia Society 
Secretary, Dr. Karl J. Myers, 112 N. Woods St., Philippi, 
W. Va. Meets concurrently with Annual Meeting of 
West Virginia State Medical Society; other meetings 
arranged by program committee. 

WESTCHESTER RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard P. Avondu, Yonkers General 
Hospital, Park & Ashburton Ave., Yonkers, N. Y. 
Meets on third Tuesday of January and October and 
on two other dates. 

Wisconsin Rapro.ocicat Society 
Secretary, Dr. Howard G. Bayley, 116 Iroquois Parkway, 
Beaver Dam, Wis. Annual meeting each spring in vari- 
ous places. 

X-Ray Strupy Cus or San Francisco 
Secretary, Dr. John H. Heald, 450 Sutter St., San Fran- 
cisco 8, Calif. Meets monthly, third Thursday at 7:30 
P.M., Children’s Hospital, September through June. 


Cusa, Mexico, Puerto Rico anp Central AMERICA 


Asociaci6n DE RapiéLocos DE CENTRO AMERICA Y 
PanamA, Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panama. 
Secretary-General, Dr. Julio Toriello, 11 Calle 2-37, zona 
1, Guatemala. Meets annually in a rotating manner in 
the six countries. 

SocieDaD DE Rapio.ocia pe Ex SALvapor 
Secretary, Dr. Rafael Vega Gémez. 

SociEDAD DE RapioL_ocia DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9*. Calle A 0-05, Zona 1, 
Guatemala. 

SocrepaD DE Raprotocfa y Fistorerapfa CuBANA 
Secretary, Dr. Miguel A. Garcia Plasencia, Hospital 
Curie, 29 y F, Vedado, Habana, Cuba. Meets monthly at 
Curie Hospital. 

SociEDAD CosTARRICENSE DE RADIOLOGIA 
Secretary, Dr. James Fernandez Carballo, Apartado VIII, 
San José, Costa Rica. 

Soctepap Mexicana De Raptotoofa, A. C. 

Calle del Oro No. 15, México 7, D. F. 
Secretary-General, Dr. Guillermo Santin. Meets first Mon- 
day of each month. 

Asoctaci6n PuertorriqueNa Das RapioLocfa 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

Socrepap Rapro.écica PANAMENA 
Secretary, Dr. L. Arrieta SAnchez, Apartado No. 6323, 
Panam4, R. de P. Meets monthly in a department of 
radiology of a local hospital, chosen at preceding meeting. 


British COMMONWEALTH OF NATIONS 


AssociATION OF RADIOLOGISTS OF THB PROVINCE OF QUEBEC 
Secretary, Dr. Odilon Raymond, 5400 Blvd. Gouin. 
Quest, Montreal, Que. Meets four times a year. 

Britisn Instiruts oF RapioLocy IncorPOoRATED WITH 
THB R6ntceEN Society 
Honorary Secretary, Dr. John Blewett, 32 Welbeck St., 
London, W. 1. Meets monthly from October until May. 

Facutty or Rapro.ocists 
Honorary Secretary, Dr. R. A. Kemp Harper, 47 Lincoln’s 
Inn Fields, London, W.C.2, England. Annual meeting 
to be announced. 
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Section or Rapio.ocy or THe Socistry or Mepi- 
cins ((ConFrineD To MapicaL Mamsers), 
Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London, W. 1. 
Canapian Association OF RADIOLOGISTS 
Honorary Secretary, Dr. Robert G, Fraser, Associate Hon- 
orary Secretary, Dr. Jean-Louis Léger, 1555 Summerhill 
Ave., Montreal 25, Que. Annual meeting: January 
22-25, 1961, Saint John, New Brunswick. 
Montrea Stupy 
Secretary, Dr. F. McConnell, 1650 Cedar Ave., Montreal, 
Quebec. Meets first Tuesday evening, October to April, 
Section or Canapian AssociaTION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
Société CANADIENNE-FRANCAISE D’ELEcTRO-RADIOLOGIE 
MEDICALE 
General Secretary, Dr. Louis Ivan Vallée, 1058 rue St- 
Denis, Montreal 18, Canada. Meets third Saturday each 
month. 
Toronto Society 
Secretary, Dr. L. R. Harnick, Toronto Western Hospital, 
399 Bathurst St., Toronto, Ontario. Meets second Mon- 
day of each month September through May. 
or RaDIOLoGIsTs OF AUSTRALASIA 
Honorary Secretary, Dr. E. A. Booth, c/o British Medical 
Agency, 135 Macquarie St., Sydney, N.S.W., Australia. 


SoutH AMERICA 


AsociaciO6n ARGENTINA DE Rapto.ocfa 
Secretary, Dr. Lidio G. Mosca, Avda. Gral. Paz 151, 
Cérdoba, Argentina. Meetings held monthly. 

ATENEO DE RADIOLOGIA 
Secretary, Dr. Victor A. Aiiafios, Instituto de Radiologia, 
Santa Fe 3100, Rosario, Argentina. Meets monthly on 
second and fourth Fridays at 7:00 p.m. in the Hospital 
Nacional del Centenario, Santa Fe 1300, Rosario. 

CoLEcio BrasILEIRO DE RADIOLOGIA 
Secretary-General, D. Camillo Segreto, Avenida An- 
gélica, 1.170, Caixa Postal 5984, Sao, Paulo, Brazil. 

SociEDAD ARGENTINA DE RapioLocfa, Junta CENTRAL, 
Buenos AIRES 
Secretary, Dr. Edgardo O. Olcese, Santa Fé 1171, Buenos 
Aires. Meetings are held monthly. 

SocreDAD Bottvana DE Rapro.ocfa 
Secretary, Dr. Javier Prada Méndez, Casilla 1596 La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SociEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Nicola Caminha, Av. Mem. de Sa, Rio de 
Janeiro, Brazil. General Assembly meets every two years 
in December. 

SociEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SocrEDAD CHILENA DE Rap1o.Locia 
Secretary, Dr. Juan Sabbagh Dacla, Merced 565, Santi- 
ago, Chile. Meets fourth Friday of each month. 

SocreEDAD CoLoMBIANA DE RADIOLOGIA 
Secretary, Dr. Alberto Mejia Diazgranados, Carrera 13, 
No. 25-31, Apartado aéreo No. 5804, Bogot4, Colombia. 
Meets last Thursday of each month. 

SocteDAD EcuaTtoriANA DE Rapro.ocfa y Fistorerapfa 
Secretary, Dr. Publio Vargas P., Casilla 1242, Guayaquil, 
Ecuador. 

SocrEDAD PaRAGUAYA DE Rapro.ocfa 
Secretary, Dr. Miguel Gonzalez Addone, 15 de Agosto 
322, Asuncién, Paraguay. 

SoctEDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Luis Pinillos Ganoza, Apartado 2306, Lima, 
Pert. Meets monthly except during January, February 
and March, at Asociaci6n Médica Peruana “Daniel A. 
Carrién,” Villalta 218, Lima. 
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SoctEDAD DE RaDIOLOGIA DEL ATLANTICO 


Secretary, Dr. Raul Fernandez, Calle 40 $41-110, Baran- 
uilla, Colombia. Society meets monthly at the Instituto 
e Radiologia. 


SoctepaD pDE Rapro.ocfa, Cancerotocia y Fisica 
Mépica pet Urucuay 
Secretary-General, Dr. Ernesto H. Cibils, Av. Agraciada 
1464, piso 13, Montevideo, Uruguay. 

SociEDADE DE RaDIOLoGIA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros, Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SocrepaD DE Mepicina NucLEAR DE 
LA Provincia DE C6RDOBA 
Secretary-General, Dr. Carlos A. Oulton, Santa Rosa 447, 
Cérdoba, Argentina. 

SocieDAD VENEZOLANA DE Rapro.ocfa 
Secretary-General, Dr. Rubén Merenfeld, Apartado No. 
9362, ‘Lae Caracas, Venezuela. Meets monthly 
5 Friday at Colegio Médico del Distrito Federal, 

aracas. 


ConTINENTAL Europe 


OsTERREICHISCHE RONTGEN-GESELLSCHAFT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
9, Austria. Meets second Tuesday of each month in 
Allgemeine Poliklinik. 

Société Beice pe RapIoLocie 
General Secretary, Dr. S. Masy, 256 Chaussée de Wavre, 
Heverlee-lez-Louvain, Belgium. Meets in February, 
March, May, June, October, November and December. 

SociéT— Francaise p’ELEcTRORADIOLOGIE MépIcALeE, 
and its branches: Société pu Sup-Ovest, pu Lirrora. 
MEpITERRANEEN, DU CENTRE ET DU LyonNals, DU 
Noro, t’Ovest, pe t’Est, et p’ALGER ET D’AFRIQUE 
pu Norp. Central Society meets third Monday of each 
month, rn during July, August and September, rue 
de Seine 12, Paris. 
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Secretary-General, Dr. Ch. Proux, 9, rue Daru, Paris 8°, 
France. 
Cesxos.ovensKA Spo.etnost pro a Ra- 
DIOLOGII 
Secretary, Dr. Robert Poch, Praha 12, Srobdérova 50, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual mn 
DevutscHe RONTGENGESELLSCHAFT 
Secretary, Professor Dr. med. H. Lossen, Universitits- 
R6éntgeninstitut. Lagenbeckstr. 1, Mainz, Germany. 
Annual meeting to be announced. 
SocretA Raprotocia Mepica £ pi MEpICcINA 
NUCLEARE 
Secretary, Dr. Ettore Conte, Ospedale Mauriziano, Torino, 
Italy. Meets annually. 
NEDERLANDSE VERENIGING VooR ELECTROLOGIE EN R6nt- 
GENOLOGIE 
Secretary, Dr. J. R. von Ronnen, Violenweg 14, den Haag, 
Netherlands. 
SCANDINAVIAN RoENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a 
joint association called the Northern Association for 
Medical Radiology, meeting every second year in the 
different countries belonging to the Association. 
SocrepaD EspaNo.a pe RaproLocfa y Evecrro.ocfa 
Mépicas y Mepicina Nuc.ear 
Secretary, Dr. D. Aureo Gutierrez Churruca, Esparteros, 
No. 9, Madrid, Spain. Meets monthly in Madrid. 
ScHWEIZERISCHE GESELLSCHAFT FUR RADIOLOGIE UND 
NuKLEARMEDIZIN (SociéTé Suisse DE RADIOLOGIE ET 
DE Mépecine Nuc.éaire) 
Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 


InpIa 


InpIAN RaDIOLOGICAL ASssOcIATION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bombay 1, India. 


The next list of Meetings of Radiological Societies will be published in the November issue of the JourNnAL. 
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THE AMERICAN BOARD OF RADIOLOGY 
IMPORTANT NOTICE 


The American Board of Radiology wishes 
to advise that effective January 1, 1961 
applications for examination in Radiology, 
Diagnostic Roentgenology or Therapeutic 
Radiology must be accompanied by the 
fee of $150.00. Re-examination and other 
fees will be raised in approximately the 
same proportion. 

H. Dasney Kerr, M.D. 
Secretary 


DR. PORTMANN RECEIVES 
HONORARY DEGREE 

Dr. Clarence H. Cramer, Dean of Adel- 
bert College of Western Reserve University, 
presented to Dr. U. V. Portmann the 
diploma and degree of Doctor of Science on 
June 15, 1960, with the following citation: 

“Ursus Victor Portmann graduated 
from Adelbert College of Western Reserve 
University in 1909 and from the School of 
Medicine in 1913.—In 1922 he returned to 
Cuyahoga County, Ohio, where for three 
decades he was head of therapeutic radi- 
ology at the Cleveland Clinic.—He 
achieved international reputation in the 
beneficial rather than the death-dealing 
aspects of radiation—Among other dis- 
tinctions he has held offices in radiological 
societies.—In recent years he has been on 
the staffs of hospitals in Tucson, Arizona. 

“Tn the field of writing he had published 
many scientific papers, edited “Clinical 
Therapeutic Radiology” and is a consultant 
to the editorial board of the AMERICAN 
JournaL or RoENTGENOLOGY, RapiuM 
THERAPY & Mepicine. He was 
co-inventor of the first instrument capable 
of measuring the intensity of both roentgen 
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rays and radium rays and the amount of 
their dosage on patients. 

“For a physician who both serves and 
towers over most of the rest of mankind in 
physical proportions, in his scientific skill 
and in humanitarian contributions, I have 
the honor, upon the recommendation of the 
University Faculty, to present him for the 
degree of Doctor of Science, honoris causa.” 


DR. GARLAND HONORED 
Dr. L. Henry Garland was awarded the 


honorary degree of Doctor of Medicine 
(hon.) by the University College, Dublin, 
Ireland on June 23, 1960. 


ASSOCIATION OF UNIVERSITY RADI- 
OLOGISTS ESTABLISHES MEMORIAL 
MEDAL AWARD 


At the recent meeting, May 7 and 8, in 
Dallas, Texas, the Association of Univer- 
sity Radiologists established a Memorial 
Medal Award in the honor of deceased 
members. The award is an appropriate 
medal to be given to the resident in radi- 
ology who writes the best original paper 
on some aspect of radiology during the 
period of competition. The award is to be 
made annually provided the submitted 
papers warrant such recognition. Papers to 
be considered must be submitted by Jan- 
uary I, prior to the annual meeting usually 
held in April or May. Only a single author, 
the resident, is acceptable. In addition to 
receiving the medal, the resident will be 
invited to present the paper at the scientific 
session of the annual meeting. 

For the coming year the papers should 
be submitted to Melvin M. Figley, M.D., 
Secretary, Association of University Radi- 
ologists, Department of Radiology, Univer- 
sity of Washington, Seattle 5, Washington. 
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BOOK REVIEW 


Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return 
for the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


RGNTGENDIAGNOSTIK Beim NEUGEBORENEN 
unD SAuc.inc. By Dr. Hermann G. Wolf, 
Assistent der Universitats-Kinderklinik 
Wien. Cloth. Price, $23.60. Pp. 317, with 370 
illustrations. Wilhelm Maudrich, Franz- 
Josefs-Kai 23, Wien 1, Austria, 1959. 


Following Swoboda’s ‘Das Skelet des 
Kindes,” this is the second radiologic book to 
originate in the Department of Pediatrics of 
the University of Vienna. The volume discusses 
the roentgenographic diagnosis in only the new- 
born and the infant. By so doing, it fills a cer- 
tain need, since diseases and diagnostic prob- 
lems in the newborn and young infant are fre- 
quently very different from those of later child- 
hood. 

The text is brief and the emphasis is on the 
370 illustrations, which consist of 570 separate 
reproductions or diagrams. The reproductions 
are positive prints of negative films; the quality 
is fair. 

The author is a pediatrician and his clinical 
approach is a definite asset to this volume. This 
is particularly apparent in the clinical informa- 
tion frequently accompanying the roentgeno- 
grams and in the multiple progress roentgeno- 
grams of certain pathologic conditions, as well 
as in the number of photographs of the patho- 
logic anatomic findings. 

The book is divided into three major parts 
(skeleton, chest, abdomen), each of which is 
introduced by roentgenograms of the normal 
infant or of normal variants. With regard to 
the skeleton, the following are discussed in de- 
tail: congenital malformations and develop- 
mental disturbances, trauma, vitamin deficien- 
cies, and infections, including lues. In the chest 
section, the accent is on pulmonary atelectasis, 
pneumonitis and the development of post pneu- 
monic pneumatoceles, and diaphragmatic her- 
nias. The cardiovascular conditions, on the 
other hand, have been intentionally neglected. 
Considering the clinical importance and fre- 
quency of abdominal pathology in the new- 
born and young infant, the author has justly 
given the greatest amount of space to roentgen 
diagnosis of the abdomen. 


The diagnostic value of survey roentgeno- 
grams of the abdomen with the patient erect 
(without the use of contrast media) is stressed. 
Roentgenograms of the abdomen of the normal 
newborn at one, two, three, five, twelve and 
forty-eight hours are compared with the find- 
ings in cases of intestinal obstruction. Mega- 
colon, intussusception, meconium ileus, duo- 
denal obstruction, pyloric stenosis, and esopha- 
geal atresia are discussed in conjunction with a 
large number of representative illustrations. 

This book, with its fundamental discussion of 
roentgen diagnosis in the newborn and infant, 
is well supplemented by an excellent bibliogra- 
phy which contains 1,500 titles of pediatric 
roentgenologic publications in the international 
literature. 

The book is recommended as interesting and 
useful to the radiologist and the pediatrician. 

Wo H. Steinmetz, M.D. 


BOOKS RECEIVED 


RADIOLOGISCHE ExpLoRATION DES Broncuus. By 
Dr. S. Di Rienzo, Professor fiir Radiologie an den 
Universitatskliniken Cordoba; and Dr. H. H. 
Weber, Facharzt fiir Radiologie, Bern. Cloth. 
Price, $12.85. Pp. 281, with 268 illustrations. 
Georg Thieme Verlag, Herdweg 63, Stuttgart, 
Germany, 1960. In the U.S.A. and Canada, Inter- 
continental Medical Book Corporation, New 
York 16, N. Y. 

InpDusTRIAL Putmonary Diseases; A Symposium 
at THe Postcrapuate Mepicat ScHoo. 
or Lonpon, 18TH-20TH SEPTEMBER, 1957 AND 
25TH-27TH Marcu, 1958. Edited by E. J. King, 
M.A., D.Sc., F.R.LC., Postgraduate Medical 
School of London; and C. M. Fletcher, C.B.E., 
M.D. (Cantab.), F.R.C.P., Postgraduate Medical 
School of London. Cloth. Price, $8.50. Pp. 273, 
with 98 illustrations. Little, Brown & Company, 
34 Beacon Street, Boston 6, Mass., 1960. 

Die AsBesTOsE DER Luncen; GENESE—KLINIK— 
R6ntGENOLOGIE. By Dr. H. Bohlig, Lidenscheid/ 
W.; Dr. G. Jacob, Karl-Marx-Stadt; and Dr. H. 
Miller, Freital bei Dresden. Cloth. Price, $15.70. 
Pp. 166, with 97 illustrations. Georg Thieme 
Verlag, Herdweg 63, Stuttgart, Germany, 1960. 
In the U.S.A. and Canada, Intercontinental Med- 
ical Book Corporation, New York 16, N. Y. 


574 


Vor. 84, No. 3 


ABSTRACTS OF RADIOLOGICAL 
LITERATURE 


Department Editor: T. Levcutia, M.D., Harper Hospital, Detroit 1, Michigan 


INDEX TO ABSTRACTS 


ROENTGEN DIAGNOSIS 
GENITOURINARY SYSTEM 


Pennist, S. A. et a/.: Cystitis emphysematosa. 
Lanpes, R. R., and Ransom, C. L.: Presacral 
retroperitoneal pneumography utilizing car- 
bon dioxide: further experiences and im- 
SoweErsutTts, J. G.: Some uses for presacral 
Winter, C. C. ai/.: Results of the radio- 
isotope renogram and comparison with 
other kidney tests among hypertensive per- 


Nervous SysTEM 


DEL Prapo, E. A., and Enpirz, L. J.: Cervical 
gas myelography; method and findings; re- 

Woon, E. H., and Bream, C. A.: Spinal sar- 


SKELETAL SySTEM 


ForsytHE, W. I., McKeown, E. F., and Nett, 
D. W.: Three cases of Niemann Pick’s dis- 

BeveripcE, B., VaucHan, B. F., and WALTERs, 
M. N. I.: Primary hyperparathyroidism and 
secondary renal failure with osteosclerosis. . 

TrentA, A., and B.: Clinical and 
statistical findings in the so-called “primary” 
osteomyelosclerosis; analysis of three cases. 

AuLGREN, S.-A.: “Spontaneous healing” of 

Laurent, L. E.: Growth disturbances of the 
proximal end of the femur in the light of 

Barnett, J. C., and Arcomano, J. P.: Hip 
arthrography in children, with renografin. 
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Dorrter, C. T. e¢ a/.: Coronary arteriography 
during induced cardiac arrest and aortic oc- 

PorstTMann, W., and Koxka ts, P.: The prob- 
lems of coronary arteriography; studies on 
dogs with mammary-coronary anastomoses. 

Leuman, J. S. ef Suprasternal thoracic 
aortography; suprasternal transthoracic 
needle puncture opacification of the thoracic 

Arnutr, G., and Burrarp, P.: Arteriography 
of the coronaries with acetylcholine. ..... 

PorstmMann, W., and Iwic, J.: The intra- 
mural coronary vessels on the angiogram. . 

GREENSPAN, R. H. e¢ a/.: Some clinical aspects 
of isotope circulation studies............. 

Lone, R. T. L., LomsBarpo, C. R., and Braun- 
waLp, E.: Use of radioactive krypton and 
cardio-green dilution curves in the detection 


of experimental portal-systemic venous 
LowenBerc, R. I., and Lowman, R. M.: 
Peripheral arteriography utilizing image 


amplification and cinemaroentgenography. . 


MISCELLANEOUS 


QuastTLeR, H.: Cell renewal and acute radia- 
Newmay, C. G. H.: Long-term follow-up of 32 
patients irradiated for thymic enlargement 
Hammer-Jacossen, E.: Therapeutic abortion 
on account of x-ray examination during 
DE Franciscis, P., and Scanztant, E.: Total- 
body x-irradiation and splenectomy in 
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ROENTGEN DIAGNOSIS 
GENITOURINARY SYSTEM 


Pennisi, SALVATORE A., WHITEHURST, WALTER 
R., Bunts, R. Cart, and Warren, Hucu. 
Cystitis emphysematosa. ¥. Uro/., Sept., 
1959, 82, 324-328. (Address: S. A. Pennisi, 
612 Benson St., Camden, N. J.) 


Two patients with urinary tract infection caused 
by gas forming organisms are described in this arti- 
cle. A review of the literature shows that there are 
at least 40 reported cases of cystitis emphysematosa, 
27 of which were diagnosed ante mortem. 

One of the patients included in this article was a 
twenty-eight year old paraplegic. He presented with 
hematuria and lower abdominal pain. The roentgeno- 
graphic examination showed gas in the urinary 
bladder. The blood sugar and urine were normal 
except for the presence of Pseudomonas and para- 
colon bacilli. This infection responded to chloro- 
mycetin and bladder irrigations and the roentgeno- 
gram of the bladder area two weeks after admission 
showed no evidence of urinary air. The second pa- 
tient was a seventy-nine year old, diabetic female, 
with a rather markedly distended, air-containing 
urinary bladder and a urine culture showing an- 
aerobic Streptococcus and Klebsiella bacillus. This 
patient also responded to antibiotic therapy and 
control of the diabetes. 

In both patients, the cystoscopic findings included 
evidence of multiple air-containing blebs in the 
bladder wall and air in the lumen of the bladder. 

In the authors’ opinion, cystitis emphysematosa is 
not a distinct clinical entity. The lesion is initiated 
by various gas forming organisms and the condition 
is found in situations that foster severe urinary tract 
infection, such as urinary retention and glycosuria.— 
George W. Chamberlin, M.D. 


Lanpes, R., and Ransom, Cuar tes L. 
Presacral retroperitoneal pneumography util- 
izing carbon dioxide: further experiences and 
improved technique. 7. Uro/., Dec., 1959, 
82, 670-673. (Address: R. R. Landes, 776 
Main St., Danville, Va.) 


It has been shown in animals that carbon dioxide 
can be injected intravenously at the rate of 100 cc. 
per minute to a volume of 10,000 cc. without adverse 
effects. Similarly, presacral injection of up to 20,000 
cc. of carbon dioxide was done without producing 
gas embolism in the animals. 

The authors have developed a technique based 
upon the insertion of vinyl catheters on both sides 
of the midline at the presacral space. Since the pro- 
cedure is a painful one, they recommend heavy seda- 
tion. A four inch long, No. 15 gauge, short-bevelled 
needle is inserted after local anesthesia in the skin 
and guided by digital palpation through the rectum. 
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It is necessary that the tip of the needle lie close to 
the rectal wall in the fatty tissue which communi- 
cates with the perirenal space. A sterile vinyl catheter 
is then inserted through the needle and, leaving the 
catheter in place, the needle is removed. It is impor- 
tant that the catheter is not disturbed during the 
removal of the needle and that it is securely anchored 
in position. Using a three-way stopcock and a $0 cc. 
syringe in the system connected to the tank of carbon 
dioxide, the surgeon alternately fills and empties the 
syringe as the assistant adjusts the needle valve on 
the tank of gas. The gas must be 100 per cent pure 
carbon dioxide, and not a mixture of carbon dioxide 
and oxygen. Gas in the amount of 750 cc. to 1,500 cc. 
can be injected into each presacral area with the pa- 
tient in the erect position, following which the pa- 
tient is rapidly placed in position on the roentgeno- 
graphic table and roentgenograms are taken and 
examined. Since the carbon dioxide is quite soluble, 
it disappears rapidly from the retroperitoneal space. 
If further roentgenograms are necessary, the full 
quantity of carbon dioxide must again be re-injected. 
It is important to obtain roentgenograms in the 
supine and prone positions. If visualization of the 
retroperitoneal space is not obtained, then further 
injection may be done immediately. 

This method may be combined with intravenous 
or retrograde pyelography with or without the use of 
laminagraphy. 

While the procedure is painstaking and requires 
attention to detail, it is safe and usually produces 
satisfactory visualization of the retroperitoneal 
area.—George W. Chamberlin, M.D. 


SowerButTts, J. G. Some uses for presacral 
oxygen insufflation. 7. Fac. Radiologists, Oct., 
1959, 70, 201-206. (From: Radiodiagnostic 
Department, The London Hospital, London 
E.1, England.) 


The roentgenographic demonstration of the kid- 
ney area by means of air in the perirenal tissues in- 
troduced by the presacral route was first described 
by Rivas (1950). 

At the London hospital the technique employed 
has been similar to that described by Blackwood 
(1951). The patient is prepared as for a barium enema 
examination to clear the bowel of gas and feces. Usu- 
ally an enema is administered. Careful antiseptic 
attention is given to the perianal region. The patient 
lies on his left side and the needle is inserted a little 
to one side of the midline to avoid the tough median 
raphe. Local anesthetic is injected from a point mid- 
way between the coccyx and the anus to one side of 
the median raphe, and infiltration of the presacral 
space is continued for a depth of 3 to 4 inches. A No. 
17 standard wire gauge arteriographic needle is then 
inserted in the same spot backward, slightly medi- 
ally, and upward for a distance of about 2 to 3 inches. 
The stylet of the needle is removed and a 50 cc. 
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syringe is attached. Oxygen has been used in all cases 
except 2 in which the carbon dioxide mixture was 
tried but proved unsatisfactory because of its rapid 
absorption. When both sides are to be investigated, 
goo cc. of oxygen is injected with the patient lying 
on one side, and another 500 cc. after he has been 
carefully turned, without moving the needle. After 
a few moments the patient walks about for approxi- 
mately ten minutes to encourage the upward diffu- 
sion of the oxygen. 

The chief value of insufflation is: (1) confirmation 
of suspected enlargement of the kidney shadow as 
seen in pyelograms; (2) demonstration of the loss of 
renal parenchyma as a result of chronic pyelone- 
phritis; (3) demonstration of the site and size of the 
tumor in cases of hypertension due to pheochromo- 
cytoma (negative findings do not exclude a pheo- 
chromocytoma and, even if one has been shown, the 
possibility of multiple tumors must be remembered); 
and (4) differentiation between a tumor and hyper- 
trophy in cases of Cushing’s disease (in hypertrophy 
both glands should be recognizably enlarged, while 
in the case of tumor one gland is normal or atrophied 
and the other enlarged). 

A scout roentgenogram is first taken with the pa- 
tient lying supine, to confirm that the oxygen is in 
the correct site, and then anteroposterior and lateral 
laminagraphic cuts of the renal areas are done for 
better detail. It has been found advantageous to 
combine presacral insufflation with intravenous 
pyelography, and in some cases retrograde pyelog- 
raphy. 

The most serious complication and danger inher- 
ent in this procedure is the risk of gas embolism. 
While pure carbon dioxide, which is 20 times more 
soluble in serum than oxygen, may be injected into 
vessels up to 100 cc, at a time without serious effects, 
the higher diffusibility of carbon dioxide means that, 
when this gas is used, the procedure must be com- 
pleted much more rapidly before total absorption 
from the perirenal region into the blood stream oc- 
curs. Minor complications which have been reported 
are dyspnea, choking sensation, retrosternal ache, 
pain in the shoulder, loss of voice, and hoarseness. 

Roentgenologically, presacral oxygen insufflation 
is quite valuable at times in outlining the kidneys 
sufficiently to demonstrate alteration in contour by 
cysts or neoplasms. It is usually impossible even with 
presacral oxygen insufflation to differentiate with 
certainty cystic from neoplastic swellings. In pa- 
tients with pyelonephritis the combination of pre- 
sacral oxygen insufflation with retrograde pyelog- 
raphy will clearly demonstrate thinning of the renal 
parenchyma. 

Ten cases of suspected pheochromocytoma were 
investigated. In 5 no abnormality was found; in 4 
cases tumor was demonstrated and confirmed at 
operation. It seems probable that this method can 
only demonstrate suprarenal tumors when they are 
lying in the normal position. In every one of the 4 
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tumors demonstrated, the contour was well defined, 
smooth, and had a circular or pyriform shape. Seven 
cases of Cushing’s disease have been investigated. 
Two cases were due to an adenocarcinoma, while the 
others were due to bilateral hypertrophy of the supra- 
renal glands. Balli and McAfee (1956) state that in 
Cushing’s disease, if only one suprarenal gland is 
enlarged, the other being of normal size, an adenoma 
or adenocarcinoma must be suspected, while in sim- 
ple hypertrophy the enlargement is symmetric but 
the glands retain their shape. Even with rough meas- 
urements there is a pronounced detectable difference 
in size between normal and hypertrophied glands. 

The most common sources of error are: (1) fundus 
of the stomach; (2) tail of the pancreas; (3) anoma- 
lous lobe of the liver; (4) anomalous spleen; and (5) 
fluid in the pyloric antrum and duodenal cap.—Sam- 


uel G. Henderson, M.D. 


Winter, Cuester C., Maxwe Morton H., 
Rocxney, Rospert E., and 
Cuaries R. Results of the radioisotope 
renogram and comparison with other kidney 
tests among hypertensive persons. 7. Uro/., 
Dec., 1959, 82, 674-680. (From: Depart- 
ments of Surgery (Urology) and Medicine, 
University of California Medical Center, Los 
Angeles and the Veterans Administration 
Center, Los Angeles, Calif.) 


This paper deals with efforts to evaluate the renal 
arterial status of patients suffering from hypertension 
of unknown ‘cause. The radioisotope renogram 
method of evaluation is compared with evaluation 
by intravenous urography, urine volume, creatinine 
clearance, pheno!sulphonphthalein excretion, para- 
aminohippurate (PAH) clearances, aortography, and 
urine osmolarity determinations. The clinical, surgi- 
cal and microscopic studies and postoperative evalu- 
ation are also included in this article. 

The renograms of 214 patients were divided into 
three groups according to the results: (1) unilateral 
abnormal renograms in 56 instances; (2) bilateral 
abnormal renograms in 96 instances; and (3) bilateral 
normal renograms in 62 instances. In the majority of 
patients in group one, a number of individual renal 
function tests were also performed. 

Comparison of the radioisotope renogram with the 
other methods of evaluation of the single kidney 
showed that the former was in agreement in 85 per 
cent of the patients in group one. Five false negative 
and two false positive renograms were found. There 
was good correlation with the consistency of the 
individual renal clearance tests (creatinine clearance 
83 per cent; inulin clearance 88 per cent; PAH clear- 
ance 80 per cent). All tests showed a greater value 
when used merely to bring out differences between 
the two kidneys. Intravenous urography was only 
68 per cent accurate in evaluating individual kidney 
function. Aortography used in 37 patients was ac- 
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curate in evaluating the renal arterial status in 85 
per cent of the patients. 

The authors, on the basis of renal function studies 
alone, do not feel that one is justified in making a 
prognosis as to the eventual outcome of surgical cor- 
rection for hypertension. Other factors, such as blood 
chemistry, age, duration of the disease and the physi- 
cal and psychologic make-up of the patient must also 
be considered in evaluating prognosis. 

The radioisotope renogram compares favorably 
with conventional renal function tests as a qualita- 
tive method but, because of certain inherent factors, 
it cannot be accurately used as a measure of renal 
blood flow, since fluctuations in the amplitude of the 
tracing cannot be controlled due to a number of 
variables in the technique. Its accuracy is improved 
by performing two or more renographic examinations 
on each patient under study. The chief value of the 
renogram appears to be the comparison of one kidney 
with its mate. As a screening test, a normal reno- 
gram may rule out renal function impairment, but 
not an arterial lesion. Therefore, arteriography is 
indicated in all individuals with hypertension of un- 
known origin and of recent or sudden onset.— 


George W. Chamberlin, M.D. 


Nervous SysTEM 


DEL Prapo, E. A., and Enpirz, L. J. La 
myélographie gazeuse cervicale; méthode et 
essai d’interprétation; 4 propos de 40 ob- 
servations. (Cervical gas myelography; meth- 
od and findings; report of 40 cases.) ¥. be/ge de 
radiol., 1959, 42, §23-550. (From: Service de 
Radiologie de l’Hépital Académique de 
l’Université de Leyde and Institut des 
Sciences Neurologiques de |’Université de 
Leyde, Leyden, Netherlands.) 


To meet the needs of the clinician in the diagnosis 
of lesions of the spinal cord and the nerve roots, 
radiologists have investigated and devised methods 
to determine the anatomic limits of these structures 
and to demonstrate any morphologic changes which 
may occur. 

To visualize the space between the vertebral canal 
and the spinal cord Dandy in 1919 used gas as a con- 
trast medium and Sicard in 1926 used lipiodol. 

The ideal contrast medium, according to Pender- 
grass, should meet the following requirements: (a) 
be sufficiently opaque to stand out in good contrast 
with the surrounding tissues; (b) be nonirritating 
and nontoxic; (c) be entirely absorbed without caus- 
ing any pharmacologic ill effects on the subject; (d) 
if not absorbed, be easily evacuated or removed; 
(e) if in the liquid state, have sufficient viscosity to 
permit it to flow readily in the subarachnoid space 
in one continuous column; and (f) produce good 
visualization of the subarachnoid space, including 
the region of the nerve roots. 
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The contrast media in present use are: (1) water 
soluble media, (2) iodinated oils and allied products, 
and (3) products with “negative” contrast, i.e., gas. 

The ideal contrast medium has not yet been found. 
The water soluble media are irritating, though 
rapidly absorbed. Oily substances are absorbed at 
the rate of 1 cc. per year. They cause irritation, re- 
sulting in arachnoiditis and, therefore, should be 
used in minimal amounts compatible with diagnostic 
accuracy. Of the negative contrast media (gas), oxy- 
gen is preferable. Air is hardly irritating and is read- 
ily absorbed within forty-eight hours. From a diag- 
nostic point of view, it is considered adequate but 
not perfect. 

The authors’ technique is as follows: With the pa- 
tient in the anti-Trendelenburg position, a lumbar 
puncture is performed and 20 to 25 cc. of cerebral 
spinal fluid is removed. The patient’s position is 
changed to the Trendelenburg position and 25 to 30 
cc. of gas is injected. The patient then is turned on 
his back, with a pillow under the shoulders to drop 
the head and, under fluoroscopic control (laterally 
positioned roentgenoscopic tube and screen), the air 
column is guided to the cervical region as the posi- 
tion of the head is raised. To explore the posterior 
aspect of the cervical spine, the position of the pa- 
tient is changed to prone with a pillow under the 
chest and the head bent forward. After completion 
of the examination the patient is placed in bed in the 
Trendelenburg position. 

This technique has proved satisfactory, demon- 
strating herniated disks and spondylarthrosis in the 
cervical region, the conditions most frequently en- 
countered in the authors’ studies. Anterior lipping 
and proliferation are not considered indicative of 
posterior disk herniation, but posterior lipping and 
spur formation are quite significant. 

The authors stress the relative shallowness of the 
cervical canal and the intervertebral foramina; thus, 
the spinal cord and nerve roots are readily com- 
pressed by protrusion of disks and osteophytes, both 
of which are manifestations of primary degenerative 
processes of the disk. 

Disk herniation can provoke symptoms by com- 
pression of the cord proper, or of the nerve roots by 
lateral herniation. Other authors consider the symp- 
toms to be due to ischemia resulting from direct 
compression of the anterior spinal artery. 

Lateral herniation may be accompanied by symp- 
toms of: stiffness of the neck with pain radiating to 
the occiput; intermittent pain radiating to the 
shoulder; pain radiating to the front of the chest, 
the scapula and along the course of the arm (at times 
being of such intensity as to simulate angina pec- 
toris); muscle spasm and rigidity of the occipital 
muscles; occipital headaches; and pain mimicking a 
trigeminal neuralgia. 

The myelographic findings in the authors’ series 
may be classified as: (1) normal; (2) a minimal defect 
in the air column, which is not considered of patho- 
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logic significance; (3) defects in the air column sug- 
gestive of pathologic changes; and (4) definite defects 
in the air column which are diagnostic of disease. 

The 40 cases studied by the authors are well docu- 
mented; 6 typical cases are described in detail, with 
illustrative and characteristic findings. 

The authors feel that for routine studies of the 
region of the cervical spinal cord, air myelography is 
adequate.—William H. Shehadi, M.D. 


Woop, Ernest H., and Bream, Cuartes A. 
Spinal sarcoidosis. Radiology, Aug., 1959, 73, 
226-233. (Address: E. H. Wood, School of 
Medicine, University of North Carolina, 


Chapel Hill, N. C.) 


Neurologic lesions of sarcoidosis are relatively in- 
frequent and the spinal cord is affected less often than 
the brain. As a consequence, verified examples of 
spinal sarcoidosis are rare, with only 4 cases having 
been reported previously. The authors have added 
an additional case. 

The patient, a twenty-four year old man, was ad- 
mitted to the hospital because of weakness of the legs 
of two weeks’ duration and inability to walk for 
several days before admission. Examination on ad- 
mission disclosed a flaccid paraparesis along with 
loss of deep tendon reflexes and sensory and vibra- 
tory changes in both lower extremities. The chest 
roentgenogram disclosed bilateral enlargement of the 
mediastinal and intrapu!monary lymph nodes. This 
finding, along with an elevated total serum protein 
and reversal of the A-G ratio, an elevated blood cal- 
cium and a positive Sulkowitch reaction led to a 
clinical diagnosis of sarcoidosis. One week after ad- 
mission signs of cord compression at T-10 developed. 
Cisternal myelography revealed partial obstruction 
of the subarachnoid space at L-1 with no evidence of 
tumor. The opaque medium slowly descended to the 
sacral cul-de-sac leaving linear and globular opaci- 
ties indicative of adhesive arachnoiditis. At laminec- 
tomy an arachnoiditis was found and microscopic 
section revealed changes consistent with sarcoidosis. 
Lysis of the nerve roots was performed and post- 
operatively the patient was treated with cortisone 
acetate in gradually decreasing dosages. The patient 
responded well and five months later he was able to 
walk satisfactorily. It is of interest that the patient’s 
monozygotic twin has similar lymph node and pul- 
monary involvement but is asymptomatic. 

Although sarcoidosis is characterized by spontane- 
ous remissions, central nervous system, cardiac, 
renal, and ocular involvement are considered definite 
indications for treatment. In the case described here, 
signs of spinal cord compression developed when the 
disease was not clinically manifest in other organs. 
Since a choice between medical and surgical manage- 
ment exists, it is important to know the nature of the 
neural lesions. Myelography is the logical procedure 
to identify mechanical effects on the spinal cord such 
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as arachnoidal adhesions and granulomata. The 
small number of patients with neural sarcoidosis 
treated with steroids does not, as yet, allow satisfac- 
tory assessment of such treatment. In the present 
case, almost complete functional recovery followed 
operative division of adhesions and subsequent corti- 
sone administration.—Edward B. Best, M.D. 


SKELETAL SYSTEM 
ForsytHe, W. I., McKeown, E. F., and 
Netti, D. W. Three cases of Niemann Pick’s 
disease in children. Arch. Dis. Childhood, 
Oct., 1959, 34, 406-409. (From: Departments 
of Pathology and Child Health, The Queen’s 


University, Belfast, Ireland.) 


Niemann Pick’s disease is generally confined to 
early infancy but the authors observed it in 3 pa- 
tients, still alive, aged nineteen, nine and ten years, 
respectively. The .patients had the typical clinical 
picture, including enlargement of the spleen and 
liver, as well as roentgen evidence of lung infiltra- 
tions. Pulmonary examination revealed typical 
Niemann Pick cells on several occasions. Two pa- 
tients demonstrated evidence suggesting a hyper- 
splenic effect and splenectomy was performed with 
some improvement in the clinical picture. In 1 pa- 
tient, there was no indication for splenectomy, 
although the platelet count had fallen during the 
course of observation. 

The occurrence of Niemann Pick’s disease beyond 
the period of infancy is exceptional and there are 
probably only’ 4 verified cases in adults that have 
been reported. Some authors have emphasized the 
importance of recognizing that Niemann Pick’s dis- 
ease has a broader range of biologic behavior than is 
usually stated and that it may not have an invariably 
rapid and fatal course. They suggest that if the criti- 
cal phase of the disease can be survived, a nonpro- 
gressive state may be entered with long survival. The 
occurrence of these adolescent and adult types of the 
disease tends to allow for a correlation with the other 
diseases of lipid metabolism. 

The clinical diagnosis in the present 3 cases rested 
on the finding of the characteristic large foam cells 
in the bone marrow and in the spleen. Since the dis- 
ease is a disturbance of lipid metabolism in which 
large quantities of phospholipids, and in particular 
the diaminophosphatide, sphingomyelin, accumu- 
late within the affected organs, the final diagnosis 
depends on demonstrating by chemical analysis a 
significant increase in the amount of sphingomyelin 
present. In the splenectomy specimens, a very high 
content of phospholipid was found, far above normal, 
and even above the range generally recorded in most 
cases of Niemann Pick’s disease. 

The value of splenectomy in this condition is 
doubtful. In some patients it has been carried out 
merely for relief of pressure symptoms. In others, as 
in 2 of the present cases, there may be a hypersplenic 
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blood picture, and splenectomy has led to improve- 
ment. There is no evidence that this procedure has- 
tens the progression of the disease or subsequently 
lowers resistance to infection. However, with pulmo- 
nary, hepatic, splenic and bone marrow involvement 
in the 3 present cases, it is difficult to envision the 
disease being other than progressive. It is possible 
that the form of Niemann Pick’s disease in older 
subjects may run a chronic and relatively benign 
course.—Fames F. Martin, M.D. 


BeveripcE, B., Vaucuan, B. F., and Wat- 
TERS, M. N. I. Primary hyperparathyroidism 
and secondary renal failure with osteo- 
sclerosis. ¥. Fac. Radiologists, Oct., 1959, 70, 
197-200. (From: Royal Perth Hospital, 
Perth, Western Australia.) 


The roentgenologic demonstration of osteoscle- 
rosis in hyperparathyroidism has been considered as 
evidence of a secondary nature of the hyperpara- 
thyroidism. However, one possible end result of pro- 
longed hyperparathyroidism is renal damage. As the 
presence of osteosclerosis in renal failure is a well 
recognized, although uncommon, roentgenologic 
finding, uremia from primary hyperparathyroidism 
could theoretically produce osteosclerosis similar to 
that complicating primary renal disease. 

The authors present a case of parathyroid adenoma 
in which renal failure was already in evidence when 
the patient was first seen. Roentgenologic examina- 
tion revealed the presence of marked osteosclerosis 
involving the skull, vertebral bodies, pelvis and, to 
some degree, the femora and tibiae, these latter bones 
showing a mixture of bone sclerosis and osteoporosis. 
The bones of the hand appeared demineralized with 
thickening of the trabeculae, and there was subperios- 
teal erosion along the shafts of the phalanges. 

Roentgenologic changes in the skeleton are rela- 
tively rare in adults suffering from chronic renal fail- 
ure, although histologic abnormalities of bone are 
more common. These may show a varied pathologic 
picture, consisting of osteitis fibrosa due to second- 
ary hyperparathyroidism, osteomalacia, and _in- 
creased bone density of unknown cause. Albright 
and his colleagues (1934) pointed out that a common 
manifestation of a parathyroid adenoma was the 
formation of renal calculi, skeletal changes being 
minimal. These authors considered that primary 
hyperparathyroidism may remain symptomless for 
many years. Gross impairment of renal function 
would account for the consistently low urinary phos- 
phate excretion and the normal urinary calcium 
excretion, in the presence of hypercalcemia. Cases of 
primary parathyroid adenoma with renal insuffi- 
ciency may show hypercalcemia and hypocalciuria. 
Increased parathyroid activity results in typical 
changes in the roentgenograms of the hands. These 
include decalcification, coarsening of the trabeculae, 
formation of cysts, and subperiosteal erosion along 
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the sides of the phalangeal shafts. The value of the 
barium swallow in the localization of the parathyroid 
adenoma has been reviewed by Wyman and Robbins, 
who claim that deviation of the barium filled esoph- 
agus is present in about one-third of the cases.— 
Samuel G. Henderson, M.D. 


TrentTA, A., and Brrare cut, B. Rilievi clinico- 
statistici sulle osteomielosclerosi cosiddette 
“primitive; considerazioni su tre casi. 
(Clinical and statistical findings in the so- 
called “primary” osteomyelosclerosis; anal- 
ysis of three cases.) Radiol. med., Oct., 1959, 
45, 929-943. (From: Istituto di Radiologia e 
Terapia Fisica dell’Universita di Pavia, 
Pavia, and Ospedale Civile Umberto I 
di Ancona-Sezione Radiologica, Ancona, 
Italy.) 


Three cases of osteomyelosclerosis are reported. 
The disease, also known as myelofibrosis, is char- 
acterized by splenomegaly; fibrosis of the bone mar- 
row; anisocytosis and poikilocytosis; anemia and 
leukopenia; and extramedullary hemopoiesis. 

The most common clinical findings are:weakness, 
bone and/or joint pains, dyspnea and, at times, 
hemorrhagic diathesis. 

Roentgenologically, osteomyelosclerosis is char- 
acterized by diffuse sclerosis of the bones due to 
thickening of the trabeculae of the spongiosa. The 
bones involved are not expanded. In 1 of the cases 
observed by the authors, only the component bones 
of the hands and feet were not involved by the osteo- 
sclerotic process. 

In the differential diagnosis the authors mention: 
(1) Albers-Schénberg disease, in which, however, the 
process appears before puberty, there is a heredity 
factor and there is the typical pattern of bony 
changes; (2) Camurati-Engelman disease, which can 
be similarly excluded; (3) diffuse osteoblastic car- 
cinomatosis, in which there is normally no spleno- 
megaly and in which a primary lesion is usually 
found; (4) Banti’s syndrome, which is not associated 
with osteosclerosis; (5) osteosclerosis from fluorine, 
phosphorus and lead poisoning, which can be cor- 
rectly diagnosed from typical changes and the his- 
tory; and (6) Paget’s disease, in which the bony 
changes are quite characteristic and the hemato- 
poiesis is normal. 

In the recent American literature, see the paper on 
myelofibrosis by T. F. Leigh et a/. (Am. J. Roent- 
GENOL., Rap. THERAPY & Nuciear MEp., 1959, 8&2, 
183-193).—A. F. Govoni, M.D. 


AHLGREN, SvEN-ARNE. “‘Spontaneous healing” 
of spondylolisthesis. 4cta orthop. scandinav., 
1959, 28, 306-310. (From: Department of 
Orthopaedics, University Hospital, Lund, 
Sweden.) 
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The author presents a case of a forty-two year 
old male whose initial complaints were referable to 
spontaneous low back lumbar vertebra (8 mm.) and 
early changes of Bechterew’s disease in the sacroiliac 
joints. The lumbosacral disk was somewhat low and 
was surrounded by reactive changes. He was treated 
with gold salt, acetylsalicylic acid, vitamins B and C, 
roentgen irradiation of the thoracic and lumbar 
spine, and physiotherapy. He was sent home im- 
proved. The patient returned to work with intermit- 
tent episodes of low back pain. 

Four years after his initial treatment he was read- 
mitted. Roentgenograms demonstrated arthrosis 
deformans changes in the cervical spine and in- 
creased reactive changes in the thoracic spine. In the 
lumbar spine a bridging of bone was seen between 
the fifth lumbar vertebra and the sacrum, and the 
sclerosis around the small joints had increased. The 
defect in the arch of L 5 was bridged over so that the 
defect could now hardly be discerned. One might 
imagine the possibility of a loosening of the tissue of 
the arch in the initial phase of Bechterew’s disease 
with softening and anterior slipping of the vertebral 
body. But if this were so, spondylolisthesis would 
surely be more common in Bechterew’s disease. 

The fusion in the present case may be related to 
the coexistent Bechterew’s disease. As is known, 
joint changes as well as osteitis and periosteal reac- 
tions occur in this disease. In addition, fibrous tissue 
in the region of the affected parts of the skeleton 
undergoes ossification. Since the defect in the arch is 
filled with fibrous tissue, it is tempting to assume 
that, after the initial inflammatory phase, repair with 
bone formation produced fusion.—Charles H. Hel- 
men, M.D. 


Laurent, L. E. Growth disturbances of the 
proximal end of the femur in the light of 
animal experiments. Acta orthop. scandinav., 
1959, 28, 255-261. (From: Orthopaedic Hos- 
pital of the Invalid Foundation, Helsingfors, 
Finland.) 


Epiphyseal injuries sustained during growth often 
give rise to characteristic deformities of the skeleton. 
In planning orthopedic treatment, the vulnerability 
of the epiphyses during the growth phase must be 
taken into consideration. This is particularly true in 
the closed or operative treatment of congenital dis- 
location of the hip, since injury to the capital epiphy- 
sis constitutes the most common cause of a poor 
result. 

When, during an earlier period, a bone-cartilage 
graft was removed at operation from the region of 
the greater trochanter and used to strengthen the 
acetabular roof, in some cases a typical coxa valga 
developed with no change in the over-all femoral 
length. If the greater trochanter was damaged in 
animals, a coxa valga developed. 

Injury to the capital femoral epiphysis caused a 
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coxa vara deformity with a long greater trochanter 
and both real and functional shortening of the femur. 
Clinical observations indicate that lesions of the 
epiphysis of the lesser trochanter do not give rise to 
deformity of the femur.—Eugene C. Klatte, M.D. 


Barnett, James C., and ArcoMano, JosEPH 
P. Hip arthrography in children, with reno- 
grafin. Radiology, Aug., 1959, 77, 245-249. 
(Address: J. C. Barnett, 168 Clinton St., 
Brooklyn 2, N. Y.) 


Injection of a 20 per cent solution of renografin 
into the hip joints of children with congenital dys- 
plasia of the hip has been found to be a useful guide 
to the management of this condition. The informa- 
tion thus obtained may determine whether open or 
closed reduction would be the most suitable method 
of treatment. The medium is rapidly absorbed from 
the joint space, usually within one hour, and there 
have been no adverse local effects noted. One four- 
teen month old girl had a mild systemic reaction, but 
systemic reactions were not observed in any of the 
other patients. 

To date, 49 hip arthrographies have been per- 
formed at the St. Charles Hospital, Brooklyn, New 
York, in a study of congenital dysplasia of the hip in 
children ranging from two weeks to thirteen years of 
age. The most important roentgenologic features 
include: thickening of the ligamentum teres, hour- 
glassing of the joint capsule, diminution in size and/ 
or deformed head of the femur, detritus in the floor 
of the acetabulum, dislocation of the femoral head, 
shallow acetabulum, and displacement of the un- 
calcified limbus. All of these findings have been veri- 
fied by surgery. Illustrative cases with roentgeno- 
graphic reproductions are presented. 

Arthrography is not recommended as a routine 
precedure but should be limited to specifically se- 
lected cases, in which it has been found to be of help 
to the clinician in making a decision between closed 
and open reduction.—Z. Petrany, M.D. 


BLoop AND LympH SysTEM 


Dotrer, CuHaries T., Friscue, Louis H., 
Hosxkinson, S., Kawasuima, 
suKO, and Puituips, Ronatp W. Coronary 
arteriography during induced cardiac arrest 
and aortic occlusion. 4.M.A. Arch. Int. Med., 
Nov., 1959, 704, 720-729. (Address: C. T. 
Dotter, Department of Radiology, Univer- 
sity of Oregon Medical School, Portland, 
Ore.) 


Coronary disease is causing 500,000 deaths an- 
nually in the United States in spite of medical ther- 
apy. If coronary surgery could save even a small per- 
centage, it is apparent that a great number of lives 
could be spared. The authors therefore feel that it is 
essential that we have an adequate technique for 


582 Abstracts of Radiological Literature 


preoperative visualization of the coronary arteries. 

Attention is called to several reports on the sub- 
ject of coronary visualization and the shortcomings 
of the various methods. Unpredictable results with 
incomplete visualization of the coronary circulation 
have been the serious consequences of most methods 
to date. 

The method of coronary visualization developed 
by the authors utilizes the Dotter-Lukas balloon 
catheter which is passed retrogradely through the 
right brachial artery with the aid of an image ampli- 
fying fluoroscope. When the tip lies in the aorta about 
an inch above the level of the aortic valves, 5 mg. 
of acetylcholine in 20 cc. of saline is injected into the 
lumen leading to the tip of the catheter. Cardiac 
arrest occurs at once and the balloon is inflated with 
30-40 cc. of nitrous oxide injected into the second 
lumen of the catheter. Then the contrast substance is 
injected into the lumen leading to the tip of the cath- 
eter and the isolated proximal aorta and coronary 
arteries are visualized by serial roentgenographic 
exposures usually made at one second intervals. The 
anatomic detail obtained is excellent and many 
beautiful illustrations are included in the article. 

Many experimental studies on dogs preceded the 
use of this technique on man. Thorium dioxide is the 
contrast medium of choice despite its radioactivity. 
Acetylcholine-induced cardiac arrest should not be 
used in patients who are taking digitalis, since the 
combination is known to produce ventricular irrita- 
bility.—Richard E. Kinzer, M.D. 


Porstmann, W., and Koxkauis, P. Zur 
Problematik der Koronarographie; Unter- 
suchungen an Hunden mit Mammaria- 
Koronaria-Anastomosen. (The problems of 
coronary arteriography; studies on dogs with 
mammary-coronary anastomoses.) Fortschr. 
a. d. Geb. d. Réntgenstrahlen u. d. Nuklear- 
medizin, Dec., 1959, 97, 690-700. (Address: 
W. Porstmann, Institut fir Réntgendiagnos- 
tik der Charité, Schumannstr. 20/21, Berlin- 
N 4, Germany.) 


Coronary arteriography is a complicated technical 
procedure which, until recently, has lacked practical 
significance. Due to the progress of cardiac surgery, 
however, with endarterectomy for removal of 
thrombi and atheromatous plaques and with bypass- 
ing vessel grafts, the roentgenographic localization of 
a coronary occlusion has become important. 

The injection of contrast material is now being 
done through a catheter with its tip near the aortic 
valve. The success depends on the degree of pressure 
of the circulating blood coming from the left ven- 
tricle. Thus, in aortic stenosis the jet stream is 
greatly diminished, so that the contrast material will 
not be washed away very rapidly. In most instances, 
however, induced cardiac arrest with acetylcholine is 
necessary for satisfactory coronarography. 
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Among the various contrast media, thorotrast is 
least irritating but has been rejected because of in- 
herent radioactivity and carcinogenic properties. All 
iodine solutions, however, are irritants and are not 
well tolerated by the myocardium. Therefore, the 
amount to be injected has to be kept to a minumum. 
This can be accomplished by the transient cardiac 
arrest and the blocking Dotter balloon inflated with 
carbon dioxide gas. 

The acetylcholine-induced asystole is well tolerated 
by dogs for well over twenty seconds. In patients, 
this procedure has not as yet been sufficiently tried; 
but very little time is actually needed as the blocking, 
injection, serial roentgenography and deflation of the 
balloon can be accomplished within a period of ten 
seconds. 

The authors conclude that coronary arteriography 
in dogs has been perfected to such an extent that the 
finest branches with a diameter of less than 1 mm. 
can be visualized. Successful anastomoses between a 
main coronary branch and a mammary artery have 
also been demonstrated. 

Application of the method in patients presupposes 
that temporary induced cardiac arrest with acetyl- 
choline will not be harmful. Furthermore, a satisfac- 
tory contrast material, free from toxic effects on the 
myocardium, has to be searched for. So far, reno- 
grafin has caused the least side effects. 

This interesting article is well illustrated.—Ernest 
Kraft, M.D. 


LeuMAN, J. Straurrer, Lemmon, M., 
Boyer, Ranpat A., and Fircu, Epwarp A. 
Suprasternal thoracic aortography; supra- 
sternal transthoracic needle puncture opaci- 
fication of the thoracic aorta. Radiology, 
July, 1959, 77, 18-36. (Address: J. S. Leh- 
man, The Hahnemann Medical College and 
Hospital, 230 North Broad Street, Phil- 
adelphia 2, Pa.) 


Opacification of the thoracic aorta by angiocardi- 
ography is limited by the dilution of the medium, 
particularly where there is either increased pulmo- 
nary vascular volume or an increase in the size of the 
heart chambers. Catheter thoracic aortography ef- 
fects satisfactory aortic opacification but has certain 
disadvantages. Stimulated by past experience with 
cardiac ventriculography, the authors developed a 
procedure to effect direct opacification of the thoracic 
aorta by transthoracic needle puncture of the as- 
cending aorta using a suprasternal approach for the 
introduction of the needle. The material, procedure, 
and results of the technique are described. 

Radiopaque medium was injected in 84 of the 110 
attempted procedures in 93 patients, with aortic 
opacification achieved in all but 6. Equipment failure 
or the presence of the needle in an adjacent vascular 
structure was responsible for these failures. Of the 78 
satisfactory examinations, only one needle pass was 
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required in 46, and up to 7 passes in the remainder. 
Of the 32 examinations requiring more than one 
needle pass, the pulmonary artery or an adjacent 
venous structure, either the innominate vein or the 
superior vena cava, was momentarily entered on at 
least 11 occasions. The 17 repeat procedures were 
due to previous failure to effect penetration of the 
aorta, previous unsatisfactory visualization of the 
aorta or coronary arteries, postoperative evaluation, 
or previous technical failure. The examinations were 
performed for demonstration of the presence and/or 
degree of aortic valvular insufficiency, for determin- 
ing the status of the coronary arterial system, and 
for the evaluation of suspected patent ductus arte- 
riosus. Evaluation of aortic vase .ar disease was 
more readily accomplished than evaluation of coro- 
nary artery disease or patent ductus arteriosus. Illus- 
trative roentgenograms are presented. 

Practically all of the patients experienced a mild 
to moderate systemic reaction; however, there were 7 
important complications including moderate to 
severe shock, pneumothorax, grand mal seizures, 
hemopericardium, and partial para-aortic injection 
of the contrast medium. There were a few instances 
of milder complications including hypotension, slight 
shock and syncope, electrocardiographic changes, 
injection of a small amount of the medium into the 
aortic wall or myocardium, and injection into or 
penetration of adjacent vascular structures as previ- 
ously mentioned, intramediastinal bleeding, and 
angina-like pain. Of the total patients, 46 had some 
type of intrapericardial cardiac surgery at a later 
date and some of these patients at that time showed 
evidence of ecchymosis of the anterior mediastinal 
tissues or a bloody pericardial fluid. 

Contraindications for the procedure include bleed- 
ing tendencies and blood dyscrasias, patients under 
anticoagulant therapy, cervical spine disease to a 
degree which would prevent satisfactory hyperexten- 
sion of the head and neck, aneurysm in the arch or 
ascending portion of the aorta, certain tumors of the 
neck and mediastinum, anatomic deformities of the 
thorax sufficient to distort the anatomic relation- 
ships of the ascending aorta, and certain cardiac 
arrhythmias. This technique is not recommended for 
infants and children due to the small size of the aorta 
and the inherent risk of the procedure. Factors to 
obviate possible complications are enumerated. 

In an addendum, the authors state that after sub- 
mission of this paper for publication an additional §3 
suprasternal thoracic aortographies were attempted. 
The cases included one fatality directly attributable 
to the procedure in which autopsy revealed that 
death was unquestionably caused by aortic bleeding 
at the site of the needle puncture, even though the 
point of bleeding could not be demonstrated at 
thoracotomy performed on three occasions within 
approximately eighteen hours. 

It is the present position of the authors that a 
catheter thoracic aortographic type of procedure is 
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much preferred to suprasternal thoracic aortography 
as described in this article—Walter H. Farvis, Fr., 
M.D. 


Arnutr, G., and Burrarp, P. Die Arterio- 
graphie der Koronarien mittels Azetyl- 
cholin. (Arteriography of the coronaries with 
acetylcholine.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen u. d. Nuklearmedizin, Feb., 1960, 
92, 115-129. (Address: G. Arnulf and P. 
Buffard, Clinique Claude Bernard, Grande- 
Rue 22, Lyon, France.) 


Following an accidental discovery of the usefulness 
of cardiac arrest in visualization of the coronary ar- 
teries in 1956, the authors conducted experiments on 
dogs and reported these in 1957 and 1958. Since then, 
this method has been extended to arteriography in 
humans with satisfactory results. 

In dogs it is sufficient to produce a cardiac arrest of 
six to eight seconds’ duration for satisfactory coro- 
nary visualization. The dose of acetylcholine varies 
between 0.2 to 0.§ mg. per kg. of body weight. The 
cardiac arrest occurs only if the injection is per- 
formed rapidly, since acetylcholine is decomposed 
quickly in blood. The acetylcholine is advanced by 
the following normal saline injection. Injection di- 
rectly into the ascending aorta through a cannula or 
catheter has immediate effect; injection into the sa- 
phena has a lag of eight to fourteen seconds. The ac- 
tion of acetylcholine can be neutralized rapidly by 
the injection of atropine. The effect of acetylcholine 
can be seen on the electrocardiogram. The drug is 
well tolerated even in an ischemic heart. This was 
proved in dogs with ligated coronaries; the doses were 
kept somewhat lower in this group. The injection of 
contrast medium was made close to the origin of the 
coronaries by direct puncture of the arotic arch or 
through a catheter introduced through the carotid 
artery. The overlap of the anterior and circumflex 
branches of the artery should not be interpreted as an 
anastomosis. Serial studies allow good visualization 
of the branches at different stages of the coronary cir- 
culation. The vasodilator action of interruption of 
the pre- and subaortic plexus can be well studied, as 
well as the effect of nicotinic acid and papaverine. 

After 300 coronographies in dogs, 24 arteriog- 
raphies were performed in men without an accident. 

The cardiac arrest with acetylcholine was well tol- 
erated in all patients. Since the sensitivity of the dog’s 
heart is 8 to 10 times greater than the human heart, an 
average dose of 3.3 mg. per kg. of human body weight 
is necessary to obtain a similar effect with a cardiac 
arrest of ten seconds’ duration. Because of possible 
side effects such as coughing spells, bronchospasm, 
and nausea, the study should be conducted under in- 
tubation anesthesia. Direct injections were made 
into the aortic arch with a 16/10° needle, 15 cm. long, 
via the left supraclavicular region. A blunt needle 
with a trocar is preferred. The position of the needle 
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is checked roentgenographically. Arteriography of 
the coronaries requires good teamwork and coordina- 
tion among all participating members. Serial studies 
spaced one second apart are sufficient, although use 
of the automatic changer has certain advantages. 
This method is very helpful in studies of the coro- 
nary circulation in animal experiments, as well as in 
diagnostic evaluations in humans. The most impor-. 
tant indication is the evidence of coronary occlusion. 
The combination of nicotinic acid and papaverin has 
an astonishing vasodilator action which has differen- 
tial diagnostic implications.—Nathan Kriss, M.D. 


PorstMANNn, W., and Iwic, J. Die intramurale 
Koronarien im Angiogramm. (The intramural 
coronary vessels on the angiogram.) Fortschr. 
a. d. Geb. d. Réntgenstrahlen u. d. Nuklear- 
medizin, Feb., 1960, 92, 129-133. (Address: 
W. Porstmann, Schumannstr. 20-21, Berlin- 
N 4, Germany.) 


Multiple variations of the coronary arteries have 
been described by anatomists and pathologists. 
These assume greater importance at the present time 
in connection with the practical aspects of surgical 
correction of the coronary circulation. Early authors 
mentioned the fact that the descending anterior 
branch of the left coronary artery, after a variable 
epicardial course disappears deep in the heart muscle 
and again surfaces after a course of a few centimeters. 
Lately, Geiringer has studied autopsy material with 
reference to deeply imbedded arterial branches in the 
interventricular sulcus which, anatomically, is epi- 
cardial in location but, physiologically, is intramus- 
cular. This is especially true of hypertrophic heart 
muscle which surrounds the artery with a thicker 
layer. 

These considerations guided the authors in the 
study of a case of a nineteen-year-old patient with 
combined aortic mitral stenosis of the congenital sub- 
valvular type with concomitant mitral insufficiency. 
In this case, the serial studies (frequency six frames 
per second) showed a transitory systolic narrowing in 
the course of the descending anterior ramus of the 
left coronary artery. The systolic effect was here obvi- 
ous but it could lead to misinterpretation of organic 
narrowing if arteriosclerosis is a factor.—Nathan 
Kriss, M.D. 


GREENSPAN, Ricuarp H., Lester, RicHarp 
G., Marvin, JAMEs F., and Amp.atz, Kurt. 
Some clinical aspects of isotope circulation 
studies. Radiology, Sept., 1959, 73, 345-353. 
(Address: R. H. Greenspan, University of 
Minnesota Medical School, Minneapolis 14, 


Minn.) 


A method is described for the detection of intra- 
and extracardiac shunts by the use of tracer amounts 
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of radioiodine and external detectors. The technique 
consists of the injection of I'labeled renografin ei- 
ther directly into the arm or through the cardiac 
catheter into various chambers and vessels, and the 
detection of appearance times and slopes by means of 
externally placed, collimated, scintillation counters. 
About 1 ye I"*labeled renografin per kilogram body 
weight is used for the initial injection. The radioac- 
tive material is pre-mixed with a small volume of 
stable renografin in order to increase its specific grav- 
ity. It is then layered in a syringe in front of § cc. sa- 
line and rapidly injected. Collimated, shielded, scin- 
tillation counters are positioned over the precordium 
and over a major artery just prior to the injection. 

Special instrumentation, which is described in de- 
tail, was developed for these studies. The circuits 
which were adopted provide nonlinear recordings 
closely approximating a logarithmic two-octave 
scale. 

Right to left shunts can be detected and accurately 
located. They are characterized by a short interval 
between the appearance of the radioactive material 
at the heart and its appearance at the peripheral ar- 
tery, as the isotope-containing venous blood is 
shunted into the systemic circulation. Location of the 
right to left shunt is determined by making multiple 
injections into various chambers. Typical patterns 
have also been observed in mitral disease; appearance 
time at the peripheral artery is markedly delayed and 
a very gradual slope of increasing activity is recorded 
by the peripheral counter.—Arno W. Sommer, M.D. 


Lone, Rosert T. L., Lomsparpo, Cartos R., 
and Braunwa.p, Eucene. Use of radioac- 
tive krypton and cardio-green dilution 
curves in the detection of experimental por- 
tal-systemic venous shunts. 4nn. Surg., Jan., 
1960, 757, 146-152. (From: Clinic of Sur- 
gery, National Heart Institute, Bethesda, 
Md.) 


Kr** is a relatively insoluble gas. When injected 
into the venous circulation it comes out of solution in 
the lungs and appears in the expired air. 

The authors produced shunts between the inferior 
vena cava and the portal vein in dogs. Kr** and 
cardio-green were injected into the splenic pulp, por- 
tal vein, and superior mesenteric vein. Comparison 
studies were done with the shunt open and clamped 
shut. The Kr*8 was measured in the expired air with a 
Geiger Miiller tube with a thin window. The cardio- 
green was collected from the right atrium and fe- 
moral artery with a catheter. As expected, the Kr** 
and the cardio-green reached the right atrium, ex- 
pired air, and femoral artery more rapidly with the 
shunt open than closed. The Kr** test proved to be 
better than the cardio-green test. 

Preliminary observations in patients indicate that 
these techniques permit detection of the portal sys- 
temic shunt produced by esophageal varices or surgi- 
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cally created portacaval shunts. In clinical practice 
percutaneous puncture of the spleen with a 23 or 25 
gauge needle and injection of Kr** dissolved in 1 cc. 
of saline solution appears to be workable.—Rodney 


Million, M.D. 


LowENBERG, Roserrt I., and Lowman, RosBert 
M. Peripheral arteriography utilizing image 
amplification and cinemaroentgenography. 
A.M.A. Arch. Surg., Jan., 1960, 80, 80-86. 
(Address: R. I. Lowenberg, 245 Edwards 
St., New Haven, Conn.) 


Clinical arteriography has become the most valu- 
able adjunct to the work-up of the patient with ad- 
vanced peripheral vascular disease whose lesions may 
be amenable to surgery. These fall into two groups: 
those with intermittent claudication and those with 
gangrene. Most of the former and about 25 per cent 
of the latter may be salvaged by arterial surgery. 

Arteriography determines the type and extent of 
the lesions and the location of plaques, differentiates 
stenotic and occlusive lesions, and shows whether 
they are single or multiple. The size of the collateral 
circulation about the occlusive lesion can be visual- 
ized, and the effect of sympathectomy on these col- 
laterals can be shown by follow-up studies. 

The most important determinant regarding arter- 
ial surgery is the outflow tract adequacy. A good out- 
flow consists of a popliteal artery of good caliber with 
normal trifurcation. A poor outflow is one comprised 
of a narrowed popliteal artery with thready branching. 
Absence of at least one adequate branch precludes 
successful surgery. Proper visualization of this distal 
segment is all important to planning therapy. 

The technique of arteriography has an important 
bearing on diagnosis since nonfilling of the popliteal 
system may be due to inadequate volume of injected 
contrast media. 

Diatrizoate sodium (hypaque) in 25 per cent to 90 
per cent concentration has been found desirable be- 
cause arteriospasm and reactions are mild and infre- 
quent.’ The authors describe a procedure utilizing 
image amplification with an electron optical intensi- 
fier. With the aid of the intensifier, the needle site is 
observed prior to injection, a small bolus of § cc. is 
rapidly injected and followed down the limb, and the 
general arterial topography is noted. A second run is 
then made with 10-20 cc. of contrast medium, and a 
cine-record is made of the arterial supply while the 
fluoroscopist follows the passage of the medium dis- 
tally and monitors the film appropriately. The great- 
est number of arteriograms is taken over the areas of 
occlusive pathology. When indicated, serial spot ar- 
teriograms may be taken. The transit time is first de- 
termined under fluoroscopic control, and then two 
films are exposed in rapid succession at the predeter- 
mined intervals. This technique provides excellent 
spot arteriograms of the area of block and a cine- 
record of the dynamics of flow. 
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The authors state that cinemaroentgenography of- 
fers the following advantages: It avoids nonvisualiza- 
tion of the outflow tract brought about by miscalcu- 
lation of transit time. It shows maximal filling as 
distinguished from partial filling. It indicates the di- 
rection of flow through critical arterial segments in 
both the forward and retrograde manner. The dy- 
namics of flow are demonstrated, such as pulsatile 
activity, localized dilatations, and the character of 
motion of the vessels. Research into the viability and 
distensibility of grafts may be studied. The patho- 
physiology of atherosclerosis at the sites of maximal 
plaque formation and the turbulence at these loca- 
tions may hold the clue to stenosis and occlusion as 
well as to the sites of predilection of these lesions.— 


A. Campbell, M.D. 
MISCELLANEOUS 


QuastLer, Henry. Cell renewal and acute 
radiation damage. Radiology, Aug., 1959, 73, 
161-165. (Address: Brookhaven National 
Laboratory, Upton, Long Island, N. Y.) 


The vast differences in sensitivity of cells are of 
particular importance to the radiotherapist in his at- 
tempts to utilize differences in radiosensitivity be- 
tween cancer cells and surrounding normal tissue. 
The law of Tribondeau and Bergonié states that the 
radiosensitivity of cells is the greater (1) the greater 
their mitotic activity, (2) the greater the number of 
divisions they still will undergo, and (3) the less dif- 
ferentiated they are.in form and function. So many 
exceptions have been found, however, that this rela- 
tionship between proliferation and radiosensitivity 
must be modified to a less explicit form since (a) 
many—but not all—radiosensitive cell systems are 
proliferating, and (b) many—but not all—proliferat- 
ing cell systems are radiosensitive. 

Because mitosis is a conspicuous phase of prolifer- 
ation and irradiation is known to affect mitosis, this 
is one of the radiation responses most studied. At 
least 9 distinct radiation effects upon mitosis, either 
direct or becoming manifest during or after mitosis, 
are described as follows: (1) chromosome stickiness, 
(2) delay of mitosis, (3) breaks, bridges, fragments, 
(4) pluripolar mitoses, (§) genic imbalance following 
mitosis, (6) cell abortion during or after mitosis, 
(7) chromosome division without nuclear division, 
(8) nuclear division without cell division, and 
(9) cell division followed by fusion. 

Recently another phase of the cell proliferation 
cycle has been described, namely, the so-called S 
phase, during which the cell synthesizes new chro- 
mosome material. This has to do with the synthesis 
of deoxyribosenucleic acid (DNA), a characteristic 
constituent of chromosomes. By tagging the cells 
with tritiated thymidine three definite radiation ef- 
fects associated with DNA synthesis have been 
identified: inhibition of DNA synthesis in progress, 
delay in commencement of the S phase, and synthesis 
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of abnormal amounts of DNA. Other effects are 
suspected. 

All these studies show that the radiation effects on 
cell proliferation are manifold and complicated. 
These complex reactions, difficult to study and 
evaluate, seem to be characterized less by dis- 
turbance of simple functions than by upset of their 
normal co-ordination, and are thought by the author 
to be the most important.—D. N. Dysart, M.D. 


Newman, C. G. H. Long-term follow-up of 32 
patients irradiated for thymic enlargement 
in infancy. Brit. M. F., Jan. 2, 1960, 7, 34- 
36. (From: Hospital for Sick Children, 
Great Ormond St., London, England.) 


Thirty-two patients who received irradiation for 
suspected thymic enlargement in infancy between 
1932 ane 1950 are reviewed. Of 31 who were traced 3 
were dead, 1 possibly from the acute effects of the 
radiation. One patient developed a nodular goiter 
twenty-two years after the irradiation; another had a 
slight diffuse enlargement of the thyroid at the age of 
seventeen and another had a neurilemmoma removed 
from the neck at the age of fourteen. There were no 
cases of leukemia.—Yames McCort, M.D. 


Hammer-JacosseEn, Erna. Therapeutic abor- 
tion on account of x-ray examination during 
pregnancy. Danish M. Buil., June, 1959, 6, 
113-122. (From: Department of Radiology, 
Rigshospitalet, University of Copenhagen, 
and the Radium Centre, Copenhagen, Den- 
mark.) 


The author reviews in detail 11 cases in which ther- 
apeutic abortions were requested under the eugenic 
provision of the Danish Pregnancy Act because the 
mothers were subjected to diagnositic roentgen stud- 
ies during the first trimester of pregnancy. The Preg- 
nancy Act states, “Where there is an obvious risk 
that the child, on account of hereditary taint, or for 
reasons of injury or disease contracted at the fetal 
stage, will be suffering from insanity, imbecility, 
other severe mental defects, epilepsy, or serious and 
incurable abnormality or bodily disease, therapeutic 
abortion is permissible.” 

In 8 of the 11 cases induced abortion was accom- 
plished, while in 3 the mothers carried to term. In 1 
of the cases carried to term the fetus received about 
3.7 r during the course of roentgen study of the abdo- 
men, small bowel, colon and urinary tract. These ex- 
aminations were performed forty-eight to sixty-three 
days after the last regular menstrual period. The 
child was not obviously deformed but his first four 
years of life were marked by numerous illnesses and 
there was definite retardation in normal develop- 
ment. In 4 of the cases in which abortion was accom- 
plished, the author feels that there had not been suffi- 
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cient indication for it on the basis of the fetal dose. 

The author reviews the literature and demon- 
strates that there is only the skimpiest scientific basis 
for any conclusions as to the harmful effect of the 
small dosages which the fetus incurs during diagnos- 
tic roentgen studies. However, he offers the following 
preliminary suggestions which may serve as a tempo- 
rary guide until we can learn more about the effects 
of very small radiation doses on the human fetus dur- 
ing its early development: (1) fetal doses below 1 r do 
not indicate induction of abortion; (2) fetal doses be- 
tween about 1 r and about Io r indicate therapeutic 
abortion only in the presence of additional factors; 
and (3) fetal doses above about 10 r presumably al- 
ways indicate abortion. 

Of course, an ounce of prevention is worth a pound 
of cure, so it is further recommended that roentgeno- 
graphic examinations of the abdomen not be per- 
formed during the first four months of pregnancy. In 
order to avoid irradiation in the early stages of 
pregnancy, the following routine precaution is ad- 
visable: in fertile women, roentgenographic ex- 
amination of the abdomen should be carried out only 
during the first ten days after a regular menstrual 
period of normal intensity and duration.—Martin A. 
Thomas, M.D. 


DE Franciscis, PreTro, and ScanziAn1, EMILIo. 
Total-body x-irradiation and splenectomy in 
guinea-pigs. Radiology, Sept., 1959, 73, 
424-429. (Address: P. de Franciscis, Isti- 
tuto di Fisiologia della Universita, S. 
Andrea della Dame, Napoli, Italy.) 


The existence of a specific factor produced by the 
spleen which enables the organism to adjust to differ- 
ent and dangerous situations, including radiation in- 
juries, has been studied in various manners in the 
past. In this experimental study of the effect of splen- 
ectomy on total body roentgen irradiation in guinea 
pigs, animals in one group were splenectomized un- 
der anesthesia before being exposed to whole body 
irradiation, and others were irradiated intact. Irradi- 
ation was usually administered fifteen days postop- 
eratively. The total doses given were 650 r, 1,300 r, 
and 1,950 r, using 180 to 200 kv., both with and with- 
out added filter, to produce beams with a half value 
layer of 0.8 and 0.3 mm. Cu. The tissues of all ani- 
ma!s were examined, including the survivors which 
were sacrificed after 120 to 190 days. 

Analysis of the data reveals that the biologic ef- 
fects observed in this experimental study differed 
with different qualities of radiation, the filtered ro- 
entgen rays producing a less severe bilogic effect than 
the unfiltered roentgen rays. Splenectomy has a defi- 
nite protective action against roentgen ray injuries; 
there is greater protection against the lower dos- 
ages.—Walter H. Farvis, Fr., M.D. 
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